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NATURALINE SPEEDS 


VOM NEW YORKto WAMI-HOUSTON 








Naturaline functions just as uniformly in the North as 
it does in the South, climate makes no difference. 


aoe 


Mr: James G. Ray of Pitcairn Aviation, Inc., 
wrote to us in appreciation of Naturaline, as 


follows: 

“We have been using Naturaline on our New York- 
Atlanta Airmail line for several months and find it 
very satisfactory. We find that our motors run con- 
siderably smoother than they did on domestic 
aviation gasoline and that they develop about 25 to 
50 more revolutions. Also our consumption is run- 
ning less per hour—your distribution has made it 
possible for us to procure Naturaline at a very 
reasonable price.” 

Pilots flying these mail routes can always 
depend on securing Naturaline at these mail 
stations, 
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Mr. W: .. H. DeWald of the Gulf Air Lines 
wrote to us in appreciation of Naturaline, as 
follows: 

*‘We have “ound that our motors run much 
smoother on : !aturaline than on the regular 
domestic avia..on grade of fuel and also that 
they run cooler which is a very important 
factor in this w2:m country. These features, 
coupled with the ‘act that it weighs one-half 
pound per gallon ‘2ss than specification gas- 
olines influenced . 3 to adopt Naturaline for 
use on our lines a 1 our experience with it 
to date has been ve.) satisfactory from every 
standpoint.” 








NATURALINE © 
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Chestnut &° Smith Bldg. 
Tulsa, Oklahoma 
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WHY COASTAL AIRWAYS’ six new seaplanes 
are all FAIRCHILD “71's” 


ros 


OASTAL AIRWAYS, INC., has just bought six new pon- 
toon-equipped Fairchild “71's” for exclusive use on its 
New York-Albany-Lake George service. 

Let Mr. F. W. Dalrymple, President of Coastal Airways, 
Inc., and an authority on over-water flying, tell why Fair- 
childs were selected. He says: 

“We chose Fairchilds in the first instance because we had 
to have seaplanes. Fairchild has equipped more ships with 
pontoons and is more conversant with seaplanes than any other 
manufacturer. 

“Fairchild pontoons have just the features that our service 
demands. To begin with, they are interchangeable. They 
have a special compartment in the pontoon for stowing the 
anchor. Finally, the axle holes in the pontoon permit of 
slipping on beaching wheels, thus avoiding the necessity of the 
use of dollies to bring the plane into the hangar. 

“Fairchild planes have a reputation for rugged construction 
and for dependability, comfort and convenience. 





Entered as second class matter January 23, 1929, at the 
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One of the six Coastal Airways’ Fuirchild seaplanes taking off for Albany 


“Fairchild has the further advantage of thoroughgoing 
service so that maintenance needs can be quickly supplied. 

“But, above and beyond all this is the fact [that Fairchild 
has folding wings. Property values on the New York water- 
front are so high that we are faced with the problem of econ- 
omizing space in every possible way in our New York hangar. 
Fairchild folding wings permit an economy of space which 
made it inevitable that we must choose Fairchild ‘71’.” 

These reasons why Coastal Airways selected Fairchild 
exclusively are significant reasons for every operator of land 
planes or seaplanes who aims to provide dependable and com- 
fortable transportation to the public and to realize increased 


profits from his operations. 


Farrcui1Lp AIRPLANE MANUFACTURING CORPORATION 
FARMINGDALE, L. I., NEW YORK 


District Offices: 332 S. Michigan Ave., Chicago; 2102 N. Harwood Ave., Dallas; 
228)2 E. 11th St., Los Angeles. In Canada: Fairchild Aircraft Ltd., 
505 Confederation Bidg., Montreal, P. Q. 






office at Chicago, Illinoi s, under the Act of March 3, 1879 




















General Distributors 
CURTISS FLYING SERVICE, Inc. 


27 W. 57th St., New York 
City, who handle Command- 
Aire at their 15 airports and in 
co-operation with the Distrib- 
utors shown. 
INDIANAPOLIS, IND. 
Silver Wing Aircraft Corp 
802 South Delaware Street 
SPRINGFIELD, MASS 
Eastern States Aircraft Corp. 
134 Dwight Street 
NEW YORK CITY | 
Eastern Aeronautical Corp. 
Graybar Building 
CHICAGO, ILLINOIS 
Aviation Service & Transport 


o. 
2807 South Michigan Avenue 
WASHINGTON,D.C. 
Congressional Airport, Inc 
220 Transportation Building | 
SYRACUSE, NEW YORK | 
General Aviation Company, 





Inc. 
208 South Geddes Street 
DETROIT, MICHIGAN 
A. R. Taylor 
214 Junction Avenue 
LOS ANGELES, CALIF. 
Miller Aircraft & Motors, In 
2484 West Washington Blvd 
SEATTLE, WASHINGTON 
Northwestern Airlines, Inc | 
6024 Duwamish Avenue 
ST.LOUIS, MISSOURI | 
Radio Aircraft Corporation | 
Melbourne Hotel 
Care of Radio Station WIL 
FORT WORTH, TEXAS 
Texas Flying Service | 
TULSA, OKLAHOMA | 
Command-Aire Sales Corp. | 
| 








*COMMAND-AIRE’S Chief Engineer, Albert Vol- 
mecke, came direct to us from 12 years with Heinkel 
of Germany, one of Europe’slargest and most success- 
ful builders of air transport. COMMAND-AIRE 
engineering embraces exclusive superior features 
found in no other plane. 


t COMMAND.-AIRE test pilots leave the cockbit and 
ride the fuselage bare-back’’ while the plane flies on 
under perfect self-control. This 7s in no sense a stunt 
but an everyday demonstration of COMMAND- 
AIRE’S trustworthy stability. 








AERONAUTICS 


Your hours pay bigger 


dividends by air ,, 


BE it in time saved for business, 
or in time gained for pleasure. 
For flying has reduced days to 
hours—translated miles into mo- 
ments—multiplied contacts for 
the executive—expanded the sales- 
man’'srange—brought distant buy- 
ers into personal 
touch and quick- 
ened the cadence 
of commerce. 
For you who 
question flying 
as practical— 











CoMMAND-AIRES NOW in service. 
Wherever transportation plays 
a part in your daily affairs, Com- 
MAND-AIRE brings you bigger divi- 
dends—In more dollars from your 
effort—in putting infinitely more 
time at your disposal—in the 
, Sheer zest of air 
| travel—in pride 
| of possession in a 
smart, powerful, 
able ship. 
wee §=letushelpyou 


er . 
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COMMAND-AIRE lal 
will banish doubt. Indeed not 
mere assertion but sound assur- 
ance founded upon eminent engi- 
neering’—assurance justified by 
amazing stabilityt in the air, giv- 
ing yourelaxed confidence your first 
time up—assurance underwritten 
by the splendid performance of 


COMMAND-AIRE,I 


COMMAN 





idends to be 
clipped from the boundless hori- 
zon. YoucanownaCoMMAND-AIRE 
from $3,350 to $6,325—factory, 
powered by aviation’s finest mo- 
tors. See our nearest distributor, 
as listed here, or write us direct 
for complete information and lit- 
erature. 


nc., Létrle Rock, Arkansas 
> > 
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Anetta Largest Commercial 
Transport is BERRYLOID- 
Finished 








The Boeing “80”, largest 
' commercial air transport 
plane in operation in the United States, is 
finished throughout with Berryloid Aircraft 
Finishes. This multi-motored passenger- 
carrying ship has a wing span of 80 feet. 


Selection of Berryloid for this plane is in 
strict accordance with the standard practice 
of the Boeing System. Progressive Aircraft 
Finishes are used on the San Francisco- 
Chicago air mail route, known as “the longest 
airplane laboratory in the world”. Here 
ships and finish must withstand tempera- 
tures ranging from 30 degrees below zero 


to 135 above. 


Few aircraft manufacturers or airline oper- 
ators will overlook such evidence as this. 
Berry Brothers aircraft finishes are tried 
and proven. Our aviation division 
will gladly serve you. Write for in- 
formation or have an experienced 


representative call. 





Manufacturer 
of Progressive 
Aircraft Finishes 


Members Aero- 
nautical Cham- 
ber of Commerce 
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Varnishes Enamels Lacquers 
Detroit, Michigan Wee ille, Ont. 
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a Americais increasing so rapidly that 
hia ~ even in listing them the 
aS 4 ment of Commerce has di 
‘ *. Something of the same 
J true of Wright engines, 






Depart- 
ficulty, 
Sort ts 
The aver- 
— 4 age man thinks automatically of 
ial Wright when he thinks about 
aviation. The public knows that it was ina Wright-powered 
plane that Lindbergh made his memorable visit to Paris 
and it is with Wright engines that most of the famous 
trans-oceanic flights have been made, 
Wright engines . . . and modern, convenie 
airports . . . have done as much as any 
to build up confidence in flying. 
Statistics show that appro 


ntly located 
other factors 





ximately thirty-five per cent 
of all the airplanes in America are powered by Wright. 
This, of course, is most impressive Proof of Wright 
efficiency and Safety, 

Ninety-four per cent of the 
motors are interchangeable, And the twelve 
tributors listed in this advertisement Carry 
stock of Wright Parts as ¢ 
Under these distributors a large and g 
Approved Service Stations function, 
whole Country, and as new airports are established, new 
Wright Service Stations come into existence, 

The list of W 
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parts for “Whirlwind” 
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as Complete a 
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rowing Number of 
They Network the 


right distributors is printed he 
for flyers, owning 
know where 


re to make 
Wright-powered planes, to 
Spare parts can be quickly obtained. 


AUTHORIZED REGIONAL PARTS DEALERS: 
AIR ASSOCIATES, INC., Curtiss Field, L, LL, N. Y.; u. c. BARRU, Mex. 
ico City, Mexico; East Coast AIRCRAFT SALES CORP., Boston Airport, 
Boston, Mass.; LUDINGTON PHILADELPHIA FLYING SERVICE, Phila. 
delphia Airport, Pa.; PACIFIC AEROMOTIVE CORP., Mines Field, Los 
Angeles, Cal.; PITCAIRN AVIATION COMPany, Atlanta, Georgia; 
ROBERTSON AIRCRAFT CORP., Anglum, St. Louis, Mo.; SERVAIR INC,, 
Pittsburgh, Pa.; stour AIR SERVICE, INC., Dearborn, Mich.; SOUTH- 
ERN AERONAUTIC 

AERONAUTICAL CoR 


SERVICE, INC., Fort Worth, Texas; THOMPSON 
COMPany, Wichita, 





P., Cleveland, Ohio; WATKINS MANUFACTU 


RING 
Kansas. 
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SPECIFICATIONS 


WACO “165” Straight -Wing 
J-6 Wright **Whirlwind”’ Motor 
(165 H.P.-5 cyl.) 

Wood propeller 
Bendix brakes 
Navigating equipment 
65 gal. gas tank 
3-place ... Dual controls 


Customer’s choice of colors 
th € 
$6370 


(With metal propeller $275 additional) 
Further details on request 
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WACO ‘16 5 


STRAIGHT-WING 


O meet a widespread demand WACO 
offers the «165”—a notable com- 
bination of a great airplane with a 
great engine . . . top speed 125 and 
better ... remarkably easy on the 
controls .. . typically “Waco” at get- 
ting in and out of small fields... 
and moderately priced. 
See it, by all means; you will be im- 
pressed. Fly it; you will be sold! 


THE ADVANCE AIRCRAFT COMPANY 
TROY, OHIO 








“ASE ANY *PEi4,0T* 


We are preparing a book about the formation of 
Flying Clubs. If interested, we suggest that you re- 


serve your free copy now. 
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From the Publisher’s Quill 


“Simple Duty Hath No Place for Fear’”’ 


The City of Wichita 


ERONAUTICS intends to 

stick it out to the last guns 

for the program carried at the top 
of its editorial column. 

We have carried articles by Gen- 

Mitchell and showing 


eral others 


learly the crazy and dangerous 
situation our Uncle Samuel is in as at Wichita, Kansas 
the result of the smug and compla- 


cent inertia with which our Gov- 
ment officials are chloroforming aviation progress. 
Where other well meaning and informed citizens open their 


mouths on this burning subject and lose their jobs or con- 
cts in consequence, the worst that can happen to us is to 
e a few conti l companies cancel their advertising. 
This does not alarm us in the slightest and we will continue 


te of this type of childish gesture. 
» city of Wichita as the logical place for a 
academy. Our are briefly as 


to flourish in sp 
reasons 


minded. It buzzes with aeronautical ac- 
The whole city, civic organizations and private citi- 
ens, is behind our program solidly, if the enthusiastic sup- 


rt tendered the w1 


iter a few weeks back is any indication. 
With Wichita goes the state of Kansas in support of a neces- 


vhich has recently almost had the earmarks of a lost 

cause Some day the whole nation will breathe a vote of 

hanks to this intelligent air minded city, if this support can 

m a nucleus for a determined effort to put over a unified 
ervice 

Wichita is beautiful place and would be a good atmos- 

( r the of young men who would be trained to 

be our future aeronautical admirals. Its flying weather has 


ure of perfection and difficulty for sound 





ng in th And last, a school of this sort should be 
ted in the Middle West near the center of the nation, both 
r reasons of publie policy and inaccessibility to attack. 


1e good of the nation at heart will back this 
We expect other cities patriotically to 
in support of this highly important 


en with fl 
program | 
sacrifice self interest 
ird move 
This nation is determined on a unified air service, air 
yremacy, rapid commercial development of the airways, and 


su- 


1 


new great militarv college of the air. 

A movement of this sort requires concerted support and 
proper organizatior We are taking the initiative and going 
head 


Comment in this time of flux is valuable and we would ap- 
criticisms or suggestions. 


preciate all constructive 


AERONAUTICS Again Leads the Way 


ERONAUTICS has been for a long time the leader in 
the aviation field, possessing a circulation far in ex- 
cess of that of any competitor. 

We have endeavored to build this magazine according to 
the standards of highest quality. 

We feel that a large responsibility rests with us as the un- 
questioned leader in this great field, and in a miasma of chaos 
we have endeavored to light the way to higher standards of 
ethics and stability. 

Arronavtics was the first aviation magazine to become a 


Aeronautics Program Includes: 


A unified air service 


An appropriation comparable 
to army, navy and commer- 
cial appropriations 


A great National Air Academy 


—John G. Whittier 


member of the Audit Bureau of Cir- 
culations. AERONAUTICS again led 
the way when it established an ad- 
vertising advisory board which 
would serve to pass upon the adver- 
tising messages submitted for our 
columns. 

AERONAUTICS separated the busi- 
ness and advertising departments 
from the editorial departments, re- 
fusing to accept highly colored mes- 
sages, posing as genuine news arti- 
cles, from advertisers. 

We are the largest selling aeronautical publication in the 
world, largely because we put truth, honesty and courage 
above all else. 

AERONAUTICS was first to break through the wall of ridicu- 
lous twaddle surrounding the industry and at imminent risk 
of offending powers who controlled advertising appropria- 


tions, spoke what seemed to us to be the dangerous truth of 
today S$ situation. 
These things have been costly, but AERONAUTICS in spite 


of innuendo of those who cannot stand competition or day- 
light, is still parading with its banner high. 

Once again AERONAUTICS accepts its call to duty a 
the way 


nd le ids 
to better standards. 

The following notice has gone forward te 
advertising in our columns: 


“In order to co-operate with the Aeronautics Branch of 
the United States Department of Commerce in an effort 
to eliminate any flying school that can be regarded as un- 

unreliable, Azronautics will not accept any ad- 
vertising from flying schools which have not applied for a 
rating with the Department of Commerce. 


sate or 


“Effective with our August, 1929, issue, all flying school 
advertising must carry in it the rating given it by the De- 
partment of Commerce, and in cases where this rating has 
not been received by the flying school the following clause 
ean be carried temporarily: ‘Examination and rating by 
the Department of Commerce applied for.’ ” 
Arronavtics sets these standards with the ardent desire 

that the industry will be bettered thereby, and with full 
faith in the idea that service and honor are their own rewards. 


Wild-Eyed Propaganda 

HE plain facts of aviation continue to be distorted in 
our daily press in the usual sensational way. The par- 
tial reproduction (on page 87) from a front page article in 
a newspaper which claims to be the world’s greatest is reveal- 
ing. On the same page were several other juicy accounts of 
air accidents and deaths related in such a way as to throw 
the wife of every business man into hysterics at the very idea 
that her husband might contemplate using one of the mur- 
derous chariots commercially. 

The make of plane and engine, which we have deleted, was 
presented in such a way as to make them second cousins to 
a time bomb wrapped up as a box of candy. 

As a matter of fact the fatalities of the air in ordinary 
commercial usage are actually smaller by relation to mileage 
covered than any other known vehicle, including buggies, au- 
tomobiles and brogans. A partial daily account of automobile 
fatalities would wipe everything else off of the front page 
and a lot of inside pages too. 


(Continued on page 87) 
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-TP- Aero 
Valve Spring 
Lubricant 
ForValves,Springs, 
and Valve Guides. 
Stayson—Doesnot 
burn or carbonize. 
Send 50c for 14 pint 

trial can. 


-TP- Aero 
Rocker Arm 
Lubricant 


A pure, paraffine- 
base, low-cold-test, 
mineral-oil lubri- 
cant. Free flowing 
—will not carbon- 
ize. Send 50c for 
1-pint trial can. 
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AIR-MINDED AMERICA 


HINGS that contribute to the safety 

of flying add most to its popularity. 
-TP- Oils add to the safety of flying. 
When the public thoroughly knows the 
story of -TP- Aero Motor Lubricating 
Oil, people will fly with greater confi- 
dence knowing that -TP- is in the engine. 

-TP- Oils are new—the latest develop- 
ment in scientific lubrication. They have 
been tested and approved by leading 
manufacturers of airplane engines and 
by many leading pilots. They are straight- 
run oils, not blended or compounded, 
produced from pure, paraffine-base crude 
byaprocess for which patents are pending. 

This process has marked advantages 





over other methods. It removes all the 
paraffine wax, while preserving all the 
lubricating bodies in the crude. Elimina- 
tion of the wax is responsible for its low 
cold test. 

In terms of performance this means 
uniform viscosity at all working tempera- 
tures, minimum carbon deposit and 
ignition trouble from fouled spark plugs, 
easy cold priming, immediate oil pressure, 
perfect lubrication winter and summer, 
on the ground or at high altitudes—a 
maximum of safe flying hours. 

A handsome, practical Pilot’s Log Book 
sent free on request. Please use the 
coupon. 


TEXAS PACIFIC COAL AND OIL COMPANY 
FORT WORTH, TEXAS 


New York 


-TP-AERO Motor Lusricatinc OIL 


PATENT PENDING 


St. Louis 


Los Angeles 


Aeronautics 7-29 


Texas Pacific Coal and Oil Company, Fort Worth, Texas 


Please send me, without obligation, your Pilot’s Log Book. 
g y £ 


a a ee es ___Address.___..___ 


Your Oil Dealer’s Name 
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(rushing America by Air 


built is an 


detense. 


VERY rplane 
national 
every 


one, no mat- 
1 
call 


ed military 
used in war- 


ter whether it is 
oO! commercial, can be 


tual combat or trans- 


time, either for ac 
portation of goods and material, or for 
the training of pilots. Every air me- 


chanic employed on commercial airways 


is efficient in case of war. Every air- 
way, every landing field, all the aids to 
aerial navigation and the weather serv- 
ce re assets 

The tremendous military value of air 
power has burst on the world so suddenly 
that its realization is difficult for the 

erage citizen. The idea is deeply in- 
erained into most of us that armies and 
navies must always conduct our wars, 
because they have done so from time im- 
memorial. Such, however, is by no 
means the case today. 

The army has lost its mobility and 
with it the power of effecting a quick 
decision. To bring war to a successful 


conclusion, the vital points of the enemy 
controlled, so as to 
living in his accus- 
and carrying on his usual 


1 


must he seized or 


irom 


him 
tomed way 


prevent 


By General William Mitchell 


Former Commander, Air Forces, A. E. F., 
and Director, Military Aeronauties, 
U. 8. Army 


functions oj Armies were 
opposed by other armies in the accom- 
plishment of this task. In other words, 
walls of men were put up in front of the 
great cities and vital centers to protect 
them. In the days when populations 
were not as great per square mile as now, 
and it was difficult to support armies, the 
small forees employed were capable of 
considerable movement, but as time went 
on the armies grew larger and larger, be- 
came more immobile and unwieldy, and 
incapable of striking or acting quickly. 
The distance from Washington to 
Richmond, Virginia, is 121 miles. In the 
Civil War, it took the Union Army about 
five years to there. An airplane 
would have covered the distance in less 
than one hour. In the European war, 
the armies faced each other along a 250 
mile front. They went backward and 
forward for about sixty miles until the 
end of the contest. Men were killed by 
the thousands by machine gun fire, 


government. 


get 


shot 


the y were up with eannon, 
stuck with bayonets and devoured 

by disease. This modern and “hu- 
mane” warfare could only result in 

one thing, the utter destruction of 

all the participants in such a combat. It 
ceased to be war and was merely a 
slaughterhouse performance in which no 
science, art or ingenuity was involved. 
The European war, except for a few bat- 
tles at the beginning, was the 
most uninteresting that history gives us. 
Armies have now reached « stalemate 
and the old theory of war, that victory 
meant the the hostile 
main army, is untenable. The idea be- 
hind this was that once the army 
destroyed, all the vital centers of the op- 
posing country lay open to the invader. 
Now, however, armies have become mere 
holders of ground and air power is the 
only thing that quickly and 
surely to the vital centers of the enemy. 
If you tie aviation to an army, you are 


one ol 


destruction of 


was 


can go 


going to stop its effectiveness at once 
Suppose, for instance, that Chicago 
and New York were the capitals and 
vital centers of two 
They are about 800 miles apart. 


opposing states. 
Sup- 
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ANADA pd © CQ a | ganization, either a 
r~ S * wr | department of na- 
ie . ) y : 
a se is — y | tional defense with a 
tS +6 ail : 
<A uP rs— A secretary or muniste! 
BANGOR mc >* be FON Ov nly ai 1 A - 
E> ae e~2 it its head, or under 
(otRmo- TH" Ce7 l- 
Ores ai J a committee that 
i “is weal | handles t he whole 
a \ war-making syste! 
— Va | of the state. In this 
- ——=—e— — ~ a EEE way coordination is 
The northern route across the Atlantic makes the United secured and each 


States vulnerable to aircraft attack. There is no water jump 
longer than 700 miles, and the hops could be shortened. 


pose that the military force of Chicag series of islands, such as England o1 
consisted ot a great army of one mi Japan Both these empires depend al- 
lion men with only aviation enough t entirely for their existence on their 
act as @ means of reconnaissant had oO} ( commerce. As most of thet 
servation for its infantry and artillery ple have been called into the indus- 
Suppose that the army of New Yor! enters to manufacture goods which 
consisted of 100,000 men but that the sell, there are very few left tor the 
had an air foree of 1,000 airplanes tion of food and the necessities of 


pable of flying to Chicago and back, 


each capable of carrying two tons o Great Britain is a direct descendant o 
projectiles, air torpedoes, bombs, gas p1 Phoenician system. This comprises 
jecting apparatus and guns. Suppose this ries of armed ports throughout the 
force were launched at Chicago, witl rid into which the raw materials of the 
2,000 tons of projectiles They would rious countries are thered. These 
make the trip in seven hours. They materials are picked up, put into boats 
could not only force the evacuation of | transported to Great Britain where 
the city and set on fire all the towns and re manufactured into articles of 
manufacturing plants around Chicago e and then distributed to the world 
but could throw gas over the fields whet ships. To break down these trade 
cattle and other livestock lived, destroy es t anv place, for instance, th 
ing all of them. They could drop chem Mr sh trade routes through the Medi- 
icals on the fields which would destroy terranean and the Suez Canal, would be 


vnfall the breakdow1 


the China 
Ay ul cea We wid 


all vegetation and even prevent their us Similarly 
for agriculture for a considerable 


The gas would affect all water supplies, S ind 


ough 


time he trade routes th 


the Straits of 


even rivers and lakes. The result of such corresponding effect on Japan 

an attack would be absolutely decisive \ir power is entirely capable of break- 

The armies would be powerless to avert ing down these lines of communication 

it and nothing could stop it except other sinking the ships and causing the 

airplanes taking the offensive against the  « tion of the ports. An attack by 

enemy at the same time I ver on islands such as those com- 
The old services put up a howl that prising Great Britain and Japan would 


people have ho 
to get food eX- 
compat itively small 


this kind of war is inhumane, but ean e decisive because the 


anything be worse than the long pro- place to go and nowhere 
tracted torture to which armies and peo- cept on these 
ples are exposed when a war stretches of land. It is doubtful if a two 
on in the present accepted fashion? Air months’ reserve supply of food exists in 
power will get a quick decision. The Great Britain. The targets are well de- 
mere threat of its use may be sufficient fined, easy to pick up and tremendously 


is carried 


to force a peace. easy to hit. Both these nations thor- 
Let us suppose that war occurs be- oughly realize this and both have organ- 
tween a nation on a continent, such as_ ized great air forces which are entirely 


independent of the Army and Navy and 


Europe, and one situated on an island or 


branch ot the service 
has its 
in the scheme. 
In England, the Air 


charge of all 


owh voice 
Commander has 
detense arrangements for 
and the 


within 200 


the British Isles in case of war 
actions of the army and navy 
the 
under his direction. In other words, 


miles ol coast \ ill be coordinated 
the 
head airman is the supreme commandet 
of all forces Engl 

I mention England, 


cuuse thes rece l\ ec 


In ese nd is attacked 


particularly, be- 
very heavy casualties 
nd damages from aircraft bombs.during 


the war, which brought home to 


the realization of wh ould happen i 
England started in the 
World War with an Army Air 
nda Navy Air Service, just as we have 
United States ne When th 
England, the 
Air Service would chase thet 


ue FCA, 2 


nother war 


service 


in the 
German airplanes raided 
(Army 


the shores of t h point they 


would have to turn around and go back 


The Navy Air 


posed to take up the pursuit but the 


Service was then sup- 


was that 
The 


stop to this state ol 


were never there, so the result 


the Germans rot WAY safely. 
British soon put a 
affairs by creating a Ministry and an 
Independent Air Force 

In the United States there is 


n indescribable ibout the defense 


todav, 
mess 
coast and in 
has 


There is no air 


irrangements all along our 
the Nobody 
charge of anything 
commander and no similarity of instruc- 
tion between the Air Services of the 
Army, Navy, Marines or Coast Guard 
There is no air force whatever. 

From the Navv we have heard a great 
hue and ery about the Washington. Con- 
ference for the Limitation of Armaments 
brought about in 1921, and how ad- 
versely it affected the United States 
The fact is that nothing in the history 


interior. knows who 
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of the world has done more toward the 
reduction of useless and expensive arma- 

lling of this conference 
State Hughes during the 
administration, and the results 
has saved millions to the 


ments than the « 
DY secretary ol 
Harding 

obtained. It 
X payers ol the countries involved 
what ean be done 


and has shown peopl 
I i 


inder certain conditions with an accord 


} 


between different nations on the sub- 
ect of disarmament. The influence of 
r power had much to do with this: 
It ll be re embered that we sank 
he battleshi th airplanes in peace- 
me tests 1 1921, a few months before 


naments Conter- 
the United States. 


board of Army and Navy officers 





headed by General Pershing that wit- 
nessed these tests put in their findings: 
Aircraft carrying high-capacity, high 


explosive bombs of sufficient size have 
dequate offensive power to sink or 
eriously damage any naval vessels at 
esent cons ted, provided such pro- 
ectiles can be ed in the water close 
longside the vessel. Furthermore, it 
| be diff not impossible, to 
build anv tvpe of vessel of sufficient 
trength to thstand the destructive 
orce that can be obtained with the 
rzest homhbs that rplanes may he able 
rry iro! hore bases or sheltered 

ors “ 
This findi da distinct bearing on 
e Conference for the Limitation of Ar- 
ments The Navy flooded the coun- 
th pr canda that it seriously 
rippled our 1 nal defense. As a mat- 
er of fact t le us much better off 
‘ se the sl that we were building 
only were rface battleships com- 
pletely at the mercy of airplanes but even 
that the ere to be equipped with 
16” guns, whereas the British had ships 
projected to « 1S” and 20” guns, 


vould h: Ve followed 


he lead of the British. Thev would 
have waited until we had built a lot of 
old tin ships th obsolete armaments, 
hen thev wv d have come out with new 
nd improved ships and we would have 


had to repeat the performance. As long 


j 


the leading maritime nations can en- 
rage us to build a navy and keep 
lown our air force, thev have great 
lvantage, because they are creating 
ve air forces that will be effective. 
The same conditions continue here. 
Our country was flooded with navy 
propaganda about building cruisers, dur- 


ng the last winter; incidentally, the air 
were not allowed to flood the 

air propaganda about how 
easily these things could have been sunk: 
nd how, if the money were applied to 
of commercial and 
military aircraft, a much greater asset for 


peo! le 
i 


country with 


the construction 


the defense of our country would be ob- 
tained. This state of affairs exists be- 
cause we have no separate department 
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The dark portion represents the size of the United States 

when the railroad was the fastest means of transportation 

as compared to the red portion representing the size with 
aircraft as the swiftest transportation. 


of aeronautics and the Navy and Army 
either prohibit all propaganda about air 
power, or distort the truth about it. 
The Navy, with their lobby in Wash- 
ington, pushed a provision through Con- 
gress for cruisers. These cruisers are 
steam vessels capable of cruising about 


10,000 miles at 135 knots and carrying 8” 


guns. The paper and ink had hardly 
dried with the President's signature to 
his appropriation aet, when it beeame 


known that the Germans already had in 
existence a 10,000 ton eruiser capable of 


going 10,000 miles at 20 knots, carrying 
six 11” guns in triple turrets with 
mountings permitting a very high angle 
of elevation, and eight 5.9” guns behind 
shields. This ship also earries six 19.7” 


torpedo tubes on triple earrhiiges, one at 
The big 


a loading gear 


each side of the quarter deck 
guns of this vessel have 
of a new pattern which enables a very 
rapid fire be 
Their range is 30,000 yards 


maintained. 

The ship 
is driven by internal combustion oil en- 
gines which are said to weigh only 1715 
pounds per horsepower. One of these 
German cruisers could stand off and whip 
the whole force of cruisers that 
the United States authorized last winter. 
Not only can this single German ship 
defeat them any place it can find them 
but it can sail across the Atlantic a couple 
of times and do it. 

What absolute bone-headedness h is 
heen displayed! How utterly inefficient 
the national defense system is which will 
allow such a condition .to exist. The 
American people have no knowledge of 
how they are being duped by the Navy 
Department in Washington, and the peo- 
nle who sell coal, steel and supplies to 


rate of to 


steam 


The cruisers authorized hay 
whatever 


the Navy. 


no value in national detense 
Have we stopped the building of these 
worthless vessels and adopted types su- 
perior anything » No, we go 
ahead spending billions and all the N; 

limut 


so that they eannot build such ships 


] 
to Cis 


A 
< 


savs is that we must the Gern 


; 


Good submarines sure extremely neces- 
sary, but our submarines are the orst 
in the world, and as long as it is left to 
such an organization as our. pres 


Navy Department to perfect 
shall never have eood ones 

At the present time we spend abc 
one-third of our total 
in arrangements for national defense o1 


national income 


payment for past wars. Of the amount 
actually appropriated for military pur- 
poses, the Navv gets about 50* the 
Army about 40° and the aviation, which 


is split up between the Army and Navy, 
10%. Even if the 

aviation were spent wisely, which if is 

but so much 


about money for 


not, it would go a long wavy, 
] 


is used up in useless overhead and in- 
efficient organization that the funds are 
largely wasted. The actual value of air 
power, the Army and the Navy to a 


country might be stated as 50% for air 
power, 30% for the Army and 20% 
the Navy 
are handled. 
If the United States had a well 
canized air force, entirely independent of 
the Armv and Navy, it would be com- 
pletely immune from overseas attack 
No ship could approach our coast across 
the Atlantie or Pacific Oceans in the face 
of a well organized air force. The air 
force is the only thing that can go up in 
the air and fight hostile aircraft. It is 


10! 


See how the appropriations 


or- 








14 


the only force that can launch an attack 
against a foreign country, either north 
or south of us, or across the Atlantic or 
Pacific. 

The stepping stones across the At- 
lantic are not as far apart as most peo- 
ple think. Going by way of Labrador, 
Gréenland, Iceland and Scandinavia, or 
the various islands north of Great Brit- 
ain, the greatest 


jects on land. The best defense against 
submarines are other submarines and 
after that, aircraft. The only thing that 
could dislodge aircraft from a position 
of this kind would be a hostile air force. 
This of course would lead to an air com- 
bat for control of the air. 

From our air base on Hatteras, we 
flew out over the sea and sank the bat- 
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have kept right on and gone to Europe. 
By putting auxiliary gas tanks into these 
planes, which would have weighed no 
more than the bombs we carried, the 
radius of action would have been 
doubled. 

Carrying out the same journey of 700 
miles in the direction of Europe, we 
could have gone the first day from Ban- 

gor to Cape North 








sea hop is less than 
700 miles. 

In 1923, I con- 
ducted some 
maneuvers with 
what aircraft we 
had left and what 
airmen remained of 
the efficient war 
trained personnel, 
along the Atlantic 
coast, to show what 
could be done with 
even the primitive 
aircraft we had 
then. Having re- 
ceived authority 
from Congress to 
have two battle- 
ships placed off 
Cape Hatteras, to 
be used as targets, 
I landed our small 








air force of fifty or 
sixty airplanes on 
the island of Hat- 
teras. This strip of 
land is a sandy 
fringe along the Atlantic Ocean. It 
lies 30 miles from the mainland, a 
distance which no cannon could reach 
effectively. It is protected to the north 
and south by deep inlets, Hatteras 
Inlet on the south and Oregon Inlet 
to the north, across which an army 
could not move in the face of the most 
rudimentary of aircraft. I landed 2,000 
pound bombs, 1,100 pound bombs and 
600 pound bombs, and all supplies neces- 
sary for the operation of these aircraft, 
from vessels in the water. This was to 
show that aircraft could be supplied by 
submarines, if they used an island and 
held control of the air. We also landed 
supplies from aircraft to show that we 
could be supplied through the air. In the 
old days, before the advent of aircraft, 
we used to think that a small island was 
a dangerous place to be caught, unless 
complete command of the sea were as- 
sured. But now aireraft can seize an 
island and operate from it without fear 
of interference by surface vessels, be- 
cause they can sink them hundreds of 
miles away. 

Submarines are the only seacraft to 
be feared and these are really a dan- 
gerous adversary, because they not only 
can rise to the surface and use guns of 
any size but they can launch aerial tor- 
pedoes and direct them by radio at ob- 


The hulk of the New Jersey, showing the effect of an 
1100-pound bomb. The ship sank four and a half minutes With modern air- 


after this fatal bomb struck. 


tleships. One 1,100 pound bomb sank 
the New Jersey in 415 minutes, tearing 
the whole top of it off. The other vessel 
was sunk in seven or eight minutes, 
after a decisive hit was registered. Some 
of our airplanes flew 179 miles to make 
the attack, which they launched from an 
altitude of 11,000 feet, securing around 
60% of effective hits. The fire of great 
projectiles from aircraft is the most ef- 
fective and the best directed fire we have 
ever known, as far as missile throwing 
weapons are concerned. It is more ac- 
curate than cannon or rifle fire. 

Having completed these tests and 
shown how an island could be used, I 
assembled our little air force the follow- 
ing dav at Langlev Field, Virginia, on 
the shores of Chesapeake Bay. The day 
following, I took these sixty ships (in- 
cluding some twenty-five of the logy old 
Martin Bombers) and flew from Chesa- 
peake Bay to Bangor, Maine, landing in 
a field which we selected and which had 
never been used before by aircraft. This 
maneuver was executed not only to 
show how we could defend the whole 
coast of the United States from Maine to 
Florida in one day, but also to show how 
this same air force with which I landed 
at Bangor, Maine, in the summer of 1923, 
having flown in one day from Chesa- 
peake Bay, a distance of 700 miles, could 


om —— 


oe Se 


=| in Labrador; the 
_. | following day to 
i | Cape Farewell in 
=| 
| 
| 
| 
| 


Se-| Greenland; the day 


= after to Iceland 


and the day after 

that to either the 

Scandinavian pen- 

insula or the Brit- 

ish Isles. With 
| these old wartime 
aircraft, we could 
have gone right 
over to Europe! 
The following year, 
our Round the 
World flyers flew 
from Europe to 
America by the 
same short route. 
It is the one the 
ancient Norse mar- 
iners used when 
they went from 
Europe to America. 


cralit, this route can 

be used, islands 
seized and occupied as air bases easily. 
Airplanes capable of going 300 miles an 
hour can span this distance in a day. 

An even closer bridge exists to Asia. 
There are only 52 miles of water separat- 
ing Alaska from Siberia. It is along 
these lines that future invasions will 
come because they are the shortest lines 
and -aircraft will fly direct along them, 
using comparatively small islands for 
their bases of operations and striking di- 
rectly at the great vital centers, cities 
and transportation lines. 

The United States is the most con- 
tinuously self-contained country that the 
world has ever seen. In case of war, it 
can easily exist without ocean borne 
commerce. We raise everything that is 
absolutely essential to our maintenance 
and supply. Therefore, even if a Navy 
were effective as a means of controlling 
a sea, it would have comparatively little 
to do for us because we can very easily 
get along without it. Countries such 
as England or Japan are unalterably 
tied to their sea lanes of communica- 
tion for existence. We in this country 
are the least tied to them of any nation 
on earth. 

By this I do not mean that we should 
not develop our merchant marine to the 
greatest limits possible for the purpose 
of distributing our goods to the four 
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corners of the earth. I am one who be- 
eves in direct government assistance to 
our merchant marine. But why should 
we pile money into a Navy which can 
ring us the least advantage of any of 
r three elements of defense, air, land 

| water, and leave an air force totally 
nd the poor struggling 
tied to the tail of the 
nd Commerce Depart- 
ents? Do the Army and Navy give 
consideration to the avenues of ap- 
oach and attack by aircraft as I have 
tlined above, from Europe or Asia? 
These things were not 

1e hundreds of years ago, they cannot 
id any precedence for them in their 
t books, and therefore what is the use 
studying something that cannot be 
In es of some old musty 
lume and then copied and modified a 
tle bit to meet existing needs? In 
day, constructive minds can em- 
the arn forces of a nation and 
bout strategical results which 
ld lead to world empire. If Ger- 
had |] the power of aircraft 

| the submarine at the beginning of 
is they are known 
she certainly would have had 
f this knowledge has 
ne about in the last ten years. It is 
s absurd to match an army and 

as it was for the 


rovided Ior, ; 
ce Ve LO} ment 


irmy, Navy 


‘ v-armored infantrv of Europe 
0 oppose the mounted horsemen of 


his Khan the Tartar. 





operated. To begin 


h, his men were inured 


KextyS iand 





weather. 


to hardship. Their clothing consisted of 
sheepskins. If they were put to it, 
they could kill a sheep, take off the 
bloody skin, turn the wool in toward 
their bodies and sleep in a snow driit. 
Each man had three horses, riding 
one and leading two; usually these 
were mares in milk. They drank the 
milk and when they stopped, they would 
dry it and carry it with them. Ii pressed 
too severely, they killed a mare and ate 
the meat. By riding three animals, they 
could cover eighty miles a day. They 
always had their food and lodging with 
them and depended on no base of oper- 
They were arméd with bows and 
steel arrows so powerful that they could 


ations. 


pierce a corselet of the finest armor. 
Their men were divided into three cate- 
gories: some carrying lances, using ox- 
hide armor to protect themselves; others 
carrying swords, and others arrows of 
three kinds, one for killing animals, one 
for killing unarmed men and one for 
piercing armor. When they attacked 
the slow sleepy armies ol Europe, they 
were 6,000 miles from their base. The 
men with the spears and swords would 
engage the European men-at-arms in 
front, and as soon as they became thor- 
oughly engaged in the combat, the main 
attack would be launched from behind 
them by the mounted men with their 
bows and arrows. This mounted fire ac- 
tion was alwavs decisive and never on 
any field, no matter hat the odds 


How ground and water looks from 18,000 feet 
Battleships can be distinguished at 100 miles 
(Taken from army airplane over Toledo.) 
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against them, was Genghis Khan ever de- 
feated. 

I attacked with my air force at St. 
Mihiel in much the same way. The 
Germans were confined to a salient, that 
is, an angle running into our position. I 
had 1,476 airplanes available for the 
combat. I so timed the attacks that 
several hundred would hit from the right 
side of the salient and then several hun- 
dred would hit from the left side As 
soon as the combat became general, thx 
main attack was launched by aircraft 
which had flown clear around both forces 
and attacked the enemy in the rear. 

Future wars will see aircraft used in 
this manner, that is, the air attack will 
come from whichever direction offers the 
ereatest advantage to the attacker. He 
has the whole air to operate in and to fly 
back in. He has the radio to use from 
ship to ship and he can communicate 


He can use the 


anywhere he desires. 


greatest weapons of all time and can 
bring about decisions in warfare with a 
speed never conceived of betore Once 
the power of initiative is seized by an 
air force, the opponent had better mak 
peace. 


All our old conceptions of navies and 


military strategy have to he changed. So 
great has the influence of air power be- 
come. It is a distinct move for the bet- 


terment of civilization 


(Another article by 
General Mitchell 
will appear in an 
early issue of Aero- 
nautics. ) 


altitude. 
in clear 


« SAnovuency 


9° Mies 
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16. COO FT. TAKEN OVER TOLEDO OHIO 

















N oil strike! <A new territory, 
believed to be another source 
of the precious fluid, is discov- 


ered in some remote mountain region 
In the office of the producing 
company, hurried conferences are held; 
typewriters chatter, office boys scurry 


great 


in and out summoning officials. Who 
knows anything about this district? 
What is the likelihood of securing 


What other companies are al- 
What is the general 
How far down will the 


s0V, 


leases? 
ready there? 
rock formation? 
drillers have to sink their wells? 
tell the Chief Geologist to come in here 

The Chief Geologist takes the situa- 
tion quite calmly. He’s been through 
the same thing before, and tells the di- 
rectors that he can give them a good 
appraisal of the area in a very short 
time. While the slow-moving compet- 
itors are assembling and equipping their 
surveying and geological expeditions, he 
ean furnish the whole preliminary study 
of the entire area, and mark the spots 
where oil is likely to be found. 

Not one man will have to set foot on 
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he Airplane 


the territory, or dicker with 
suspicious landholders for per- 
mission to examine their hold- 
Nobody will know that 


the company is investigating the 


Ings 


scene. 

How can all this be done? By 
using the modern airplane, and 
tner, the aerial 


its valuable pa 
camera. 

Aerial surveys for oil pur- 
poses began to influence the pe- 


troleum producing industry in 

the latter part of 1927, and in 

the brief period since then have 

done peculiar things to the hab- 

s of petroleum geologists. Practically 

of the major companies of the south 

nd west now use the aerial method as a 

standard means of gathering information, 

ind one company has already mapped 
four different areas from the air. 

No longer does the geologist saddle his 
mule and go forth to spend many weary 
weeks in solitude, splashing through 
swamps and fighting his slow and pain- 
ful way over towering mountain peaks. 
No longer is it for him to 
wander hither and yon, hoping to find 
some clue which will support a theory 
Formerly he 
spent ninety per cent of his time merely 
looking Now he goes and gets. 

The aerial pictures which have been 
furnished him beforehand show him the 
natural formation and layout of all the 
features in the district. If he makes a 
field study at all, he knows where the 
geological formations he desires to study 
ire located, and if they disappear sud- 
denly into the bosom of mother earth, 
these pictures help him visualize their 
subterranean appearance and direction. 


necessary 


of subsurface oil deposits 


When the first oil surveys from the 
air began to cause anxiety among the 
companies which up to that time had 
failed to appreciate their advantages, the 
officials of these companies began to ask 
themselves what a freak inven- 
tion the aerial map was, anyhow, that 


sort ol 


it could revolutionize such a classic and 
time-honored profession as oil field geol- 

The more pro- 
) time investigat- 


ogy, almost overnight 
gressive of them lost n 
ing the status of aerial mapping, and 
found that an oil map is like any other 
aerial map, and possesses the same ad- 
vantages which are found in 
example of the flying 
wielder’s art, namely, amazing speed, 
accuracy of information, low cost per 
mile, and the thousands of bits of infor- 


almost 


every camera 


mation which do not appear on a stand- 
ard line-drawn map. 

This much is enough to revolutionize 
any sort of a map-making problem, but 
in addition, the oil map has one advan- 
tage which definitely overshadows every 
sort of a map made by ground methods 
The aerial oil survey is made from an 
average height of about three miles. At 
that altitude a property owner can’t 
even see the airplane containing the 


camera. It’s only human nature to 
boost values sky-high if the owner 
thinks his property contains oil, or 


merely if a representative of an oil com- 
pany asks him for permission to exam- 
ine the geological features of his land 
If the company subsequently desires to 
lease a portion of it, the price demanded 
is usually out of all reason, and even 
with astute bargaining the company has 
to pay a great deal more than if the 
owner had no previous knowledge of the 
company’s intentions. 
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kinds Oif 


preparing an aerial 


eological oil survey differs somewhat 
yed in some forms of 
ing. Oil surveys are usually 
n extreme altitude, often in 
d of 18,000 feet, because 


h 7x9 inch photograph 


de tron) 
1€ ne ighborho« 


that height « 


ers an area of approximately two 
ules by two half miles, or five 
quare miles, at a scale of approximately 
ve inch to 1.500 feet 
The cutting | fitting in the labora- 
ory, togethe1 h the necessary allow- 
nee for overl reduce the effective 
rea of each exposure to about one 
lare mule, and these pictures are care- 
ed together and built up into a 
hotographie m 
Another important asset of the aerial 
photographie survey is this: the cost of 
the survey can be made to fit in with 
the importance of the project to be 


} 
proaucing 


If tl 


merely wishes to g 


died company 
in some general in- 
concerning the geological for- 
rea, and it igy only 
some particular rock 
stem, the chief geol- 
ogist can the loose prints on 
his desk and point out to his field crew 
exactly which parts they are to examine. 
not only eliminates all the lost 
territory which has 
but also enables the 

hief geologist to give these same prints 
» his to take into the field with 
lem instructions as to just 


mation of a certain 
ecessary to tI 
trata or drainage s} 


assem DILé 


This 


Time prospec 


! tinge mn 


no geological value 
( men 
t} with clear 
how to proceed 

However, the chief geologist often re- 
quires a great deal of accurate, sealed 
nformation, both geological and phys- 
eal, such as a map of an area into which 
the company is planning to rush an ad- 


os°s3e> 





By 
Kent 


Sagendorph 


and start drilling 


In cases like this, the 


vance party opera- 
tions at 
photographie survey 


and dominates the 


once. 
aerial proves its 
manifold advantages, 
scene like a lighthouse. 

If the area has had a preliminary sur- 
vey and the company decides to start 
drilling, the same pictures which have 
been used by the field crew can be buiit 
up into a precise map, with no duplica- 
turned to 
convenient 


tion of time or effort, and re 
the chief 
size, showing every single square 
the entire area in its exact relationship 
with other inch, all the 
geological features clearly in and 
the general topography of the country 
plainly by shadows, or other 
means. 

This 


the geologist’s chief problems. In 


ot ologist in any 
inch of 
every square 


view 
indicated 


subject ot topography is one of 
the 
past he has been forced to send out both 
surveying and 
raphers, who traced the contours of the 
various hills and valleys and made a 
map, full ,of little crescent- 
shaped markings and mysterious wavy 
lines, designed to show how high a 
tain hill, or group of them, was above 
the adjacent 
valley. 

These men 
are all highly 
trained and 
long experi- 
enced, and the 
average cost of a “Plane-table” party, as 
they are called, runs about $1,000.00 a 
month, besides consuming weeks of pre- 
cious time. Once again the aerial cam- 
era came to the chief geologist’s aid and 
provided an instrument known as an 
aerial stereoscope, by means of which a 


crews expert topog- 


contour 


ceT- 
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set of prints could be studied in relief 
right on the chief geologist’s desk; just 
as if a perfect three-dimensional plaster 
model, showing every hill, valley, tree, 
road and rock formation were there be- 
fore him. 

This bright idea is, 
variation of the famous post-card 
stereoscopes of the Victorian era, by 
means of which our uncles and grand- 
fathers whiled away the long winter eve- 
nings, reclining on their horsehair sofas 
looking at pictures of Niagara Falls, and 
so forth. 

By means of this device, the geologist 
ean calculate what the conditions of the 
geological strata are, by comparison 
with the topographical condition of the 
ground. If there is any evidence on the 
eround which helps to locate a geological 
point, it can not only be worked out 
more quickly by means of the aerial 
method, but frequently there is no other 
method of determining it 

For instance, in California a 
slope of a rock ledge suddenly 
peared into a flat, uncultivated valley 
where all trace of it was lost to ground 
It was plainly traced in 
fol- 


in reality, only a 


definite 
aisap- 


investigators. 
the aerial pictures, 
lowed four miles out into the valley, 
the angle of decline was projected this 
same distance, much to the relief of the 


however, and 
and 


geologist in charge of the work 


all surface 


In hundreds of cases where 
the aerial view 


vill 
Ss Wh 


indications are lost, 


tions bevol d 


forma 


between 


show the geological 
question. A 
tions, for example, has been traced in 


a standing field of grain three 


contact lorma- 
spite of 
feet high. 

An example of subsurface format 
appearing in aerial pictures is contained 
in illustration No. 1. This is a vertical 
view of the St. Francis dam disaster, in 
California, taken soon after the 
had given wav and flooded the 


ions 


struc- 


ture 
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country for miles around, causing im- 
mense property damage. A fragment of 
the destroyed dam is seen in the left 
center of the picture, with a wide gap 
between it and the remains of the wall, 
shown on the right. In the center of 
the picture, and in the center of this 
gap, there is a line, and notice the dif- 
ference in color between the 
either side of this line. This 
an important subsurface 
known as a “fault,” but this line would 
be practically invisible on the ground 
and the difference in color would not be 
noticeable enough to attract attention 
From the air, however, these differences 
are seen at a glance. Differences in 
color of either soil or vegetation, while 
remaining unnoticed to the ground ob- 
server, indicate to the aerial camera thi 
character of the subsurface formation 

A vertical aerial photograph has al- 
ways been a sort of puzzle to those who 
look at it for the first time. The story 
it tells is so different from that to which 
the eye has become accustomed th 
some practice is usually necessary before 
the picture can be induced to give up 
its secrets. You ean turn it around, or 
upside down and there appears to be no 
top or bottom to it—no starting 
in other words. Now, there is a way to 
do everything, and only 
simple rule to follow when examining an 


soil on 
indicates 
condition 


there is one 


aerial photograph. Namely, i. e., and 
to wit: turn it so the shadows point 
down. The reason is that the human 


tar 


eve never sees any the 
side of the objects causing them, for thi 


the obiect hide 3 


shadows on 


simple reason that 
But with all the 


own shadow. shadows 
pointing toward 
you, or downward, 
the object is on the 
far side of the 
shadow, and _ the 
proper sense of re- 
lief is at once 
tablished. 

In illustration 
No. 2, we 
example of this 
phenomenon. This 
is a vertical view of 
an orchard district 
in California and 
taken in the 


eSs- 


see an 


was 
winter, but largely 
on account of the 
efforts of the Los 


Angeles Chamber 
of Commerce there 


is no general evi- 
dence of it, and 
most of the trees 


obligingly posed for 
the picture in full 
leaf. This gives a 
good idea of the 
immense amount of 
territory covered 


by a single exposure and the wealth of 
detail which is so unerringly recorded, in 
spite of the rather extreme altitude of 
16,000 feet. There are five groups of 
ranch buildings, thirteen orchards, two 
roads, a mountain range and a river. On 
the lower side of the picture below the 
hills there are three more orchards and 
nother group of buildings. 

About one-third up from the bottom 
there is a series of four dark patches, 
running transversely across the picture, 
indicated by This indicates a 
gigantic fracture of the rock strata com- 
posing the hills, and runs for miles 
icross the country. In an aerial pic- 
ture, especially from this altitude, the 


arrows. 


geologist can grasp the whole situation 
a glance, and is spared the monot- 
onous task of prospecting over the tops 
of these hills on with the risk of 
passing such important finds unnoticed. 
Aerial maps are being used to such an 


toot, 


extent by geologists and other depart- 
ments of the oil producing industry that 
there have been different applications of 
Of course, 


them by different companies. 


varying degrees of accuracy are required 
to suit- various conditions, but in gen- 
eral, three of the methods used might 


be taken as standard. First, there is the 
group who feel that 
racy of the finished aerial photographic 


the limited use 


the extreme accu- 


not justified by 


i 


map Is 
which they intend to make of it—as a 


map Thev merely wish to assemble the 

> . ‘ ] 1.7 
corrected prints as nearly as possibie 
into a “rough” mosaic, which looks all 


right, and shows them the features they 
seek, so the extra effort of corrections in 
justified. A map of this 


not 


In the center of the gap in the destroyed dam can be seen 
a difference in surface coloration. 


face “fault,” invisible from the ground. 


This shows a subsur- 
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kind might carry errors in scale all the 
way from nothing to twelve or fifteen 
per cent, and might, and often does, 
prove woefully inaccurate for precision 
work. These men feel, however, that 
even though it is a little distorted the 
distortion is probably not abrupt, and 
the general relationship is correct enough 
for their purposes. 

Sometimes the aerial photographs are 
without any 
The geologists who 


used loose; mosaic or is- 
sembly of any kind. 
are in the habit of employing this meth- 
od are generally those who find difficulty 
in accustoming themselves to any sort of 
a map except an old-style line map, and 
who provide themselves with some sort 
of ground network to aid them in using 
their aerial information. This may be 
either an actual survey, or the use of 
points obtained from another 
map, all of which is transferred to a 
new drawing. As the reologist proceeds 
with his work, the information he de- 
from the aerial photographs is 
plotted in on this new map. This is 
* map 


known 


rives 


expensive and cumbersome, but the 
which finally emerges is a line map and 
one exactly like the ones the geologist 
has been in the habit of using. 
However, most of the profession have 
adopted the practice of building up their 
geological map over a photographic one. 
This is done by assembling all the in- 
formation brought in by the field geolo- 
gists and drawing it in ink on the photo- 
graphic map. The result is the present 
day method of assuring absolute accu- 
racy and easy interpretation of the com- 
plex data pertaining to the discovery 
and location of petroleum. 
Now, 


require a rood deal 


reologists 


of service from the 
eoneern ww hich 
makes their aerial 
First and 
the aerial 
com- 


pictures, 
foremost 
photographie 

pany must be one 
which the 
sources and equip- 


has re- 


ment to properly 
execute a job of 
this kind, and _ be- 
lieve me, gentle 
reader, it requires 
quite considerable 
execution. Ol 
fields, especially the 
newer areas, are 
more liable than 
not to be discov- 
ered in some such 


locality as the Isth- 
mus of Tehuante- 
pec, or the Bay of 
Whales, or the bor- 
derline between 
(Continued on 
page 90) 
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Airports vs. Landing Fields 
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1e number of 


terms Ol 


ot American air- 


lasts the country 





i, or have per- 
hat their home 


er and better” air- 


S ] the land be 
nd large enough to 
re) long runways. 


de eloped or not, 
the more 


arguments ac- 


> city, 


e that such a of 


1 Trunw 


tract 
permit 
into or nearly into a 


ays to 


direction, makes an ex- 


field. Other 
these, however, must 
e of an airport site. 
the center of the city, 
ening of the prob- 


ding 


ssengers and goods to 
not by any 

ison for the choice of 
yn which is, or 
suitable as to landing 


ean be 


By Lieutenant Commander James 


U. S. Navy 


Areas, urport site must be chosen 


An 


not only with regard to its level acreage 


and nearness to population, but with 
particular regard to the character of the 
idjacent land, and to local aerological 


conditions, 
Forced | after taking off 
in an airplane, while becoming rarer and 
rarer with improvements in material, 
can never be entirely An 
urport that is surrounded by high build- 


indings just 


discounted 


ings, or situated in the midst of a swamp, 
will sooner or later take its toll of hu- 
man lives as a consequence. As an ex- 
imple, Prospect Park in has 
every advantage of terrain, proximity to 


Brooklyn 
1, 
a center of population, and ease of trans- 
portation from airport to city. In spite 
of all these, the presence on every side 
of tall buildings and thickly populated 
areas makes Prospect Park totally un- 
possible Tall 
buildings adjacent to an airport carry 
with them another great disadvantage. 
They cause powerful up currents and 
down drafts in the air together with 
swirls and eddies in the streets between 
the buildings, and these add 
vastly to the dangers of the low-altitude 
flying required when approaching and 
leaving the airport. 

General flying conditions vary greatly 


suitable as a airport. 


lactors 


M. Shoemaker, 


whi h 


al- 


ilities 


somet 


in lo 
are mcs 


most co 


They are 


by thr ele, tion ol 
the flying field, its distance from a large 
body ot water, and particul rly h its 


direction from the city with respect to 
the prevailing wind. An airport located 
on low ground near a body ol 
suller trom morning 
quently prevent flying until the sun has 
burned the mist off. Airports 
near a large of water are « 
affected by fog which, in the morning, 
ind 
later in the day rises from the ground to 
form an impenetrable layer only a few 
hundred feet from the earth 
favorably 
have ever seen is the government 
at North Island, § Diego, California 
Here the prevailing wind is from the 
northwest, often bringing fog down the 
coast with it. But North Island is pro- 
tected to windward by the high } 
of Point Loma, and though day 
finds the whole coast of 


mists that tIre- 


body 
causes zero visibility on the ground 
The most 


port I 
field 


situated 


seaconst iT 


in 


enil sul l 
after day 
the north and 
south fogbound, and fog rolls in 
billows over Point Loma itself, yet North 
Island and San Diego Bay have perfect 
visibility, where California sunshine is 
unbafiled by fog. 

Smoke in the neighborhood of la 
industrial centers is just as inimical 
good visibility as is fog. Flying from 
Washington to New York on a clear d ly 


erent 


rge 


To 





20 

with a moderate northwest wind blow- 
ing, one realizes just what a menace 
smoke would be to airports located to 
the southeast (down wind) of the big 
cities. The airway route lies to th 
southward of the factory areas, and in 
the vicinity of Baltimore, Wilmington, 
Chester, Philadelphia, Trenton, and the 
Metropolitan District, the smoke pall 
turns sunshine into semi-darkness, an 
lowers visibility to nearly nothing. 

So many requirements for an ideal air- 
port have been pointed out that the 
reader may well have gained the impres- 
sion that there can be no good airport 
near a large city. The author must con- 
fess that most of his flying has 
conducted from government fields, so he 
has had occasion to use few municipal 
airports. Nevertheless, 
port in the Middle West st 
my memory—the Chicago Municipal 
Airport. It suffers from the 
vantage of distance from the Loop, but 
other than that it is nearly perfect. Wid 
cinder runways laid out in the form ol 
the British Union Jack; excellent ap- 
proaches from all directions, with dangei 
from a forced landing near the field min- 
imized by the level terrain and few high 
buildings; and with far better average 
flying weather than Chicago proper, th 
airport on Cicero Avenue is one among 
many. 

The City of Chicago already appreci- 
ates the disadvantage of an airport which 
is some miles distant from the center of 
the city. Chicago’s solution has been to 
plan and start construction of an airport 
on the lake front, as close as possible to 
the center of the business district. This 
airport, as I understand it, will be auxil 
iary to the present municipal 
regards landplane traffic, but will be the 
seaplane terminus. The lakefront 
port will handle passengers and mail t¢ 
and from the municipal airport, but will 
he closed to other air traffic except sea- 
planes, thus avoiding the dangers inci- 
dent to low altitude operation of air- 
planes over thickly populated areas. 

A possible solution to the air passenger 
terminus problem is the development of 
seaplane bases for this purpose. Then 
the air traffic to and from the main air- 
port can be handled by 
airplanes, which will 
planes at the airport, and as seaplane: 
at the passenger terminus. The 
struction of seaplane bases involves only 
a small percentage of the 
airport construction, as the landing 
needs no preparation. 
bases cost so little to install, it will 
possible to provide two or more of these, 
so located that one of them will be at all 
times to windward of the city, and hence 
clear of smoke. Reference to an atlas 


} 
peel 


one laree Alr- 


nds out in 


one dis d- 


airport as 


qir- 


mphibia1 


“ot ] ] 
a operate s land- 


eon- 


expense ot 
rea 
Because seaplane 
] 
{ 


€ 


will show that all of the large cities of 
the country are situated on bodies of 
water which can be used for seaplanes 


In addition to organized airports and 
seaplane bases, there is a great need in 
commercial aviation for emergency land- 
ing fields along the established airways. 
These landing fields should be provided 
at mtervals of ten to twenty-five miles, 
depending on the availability of level 
cround, and on the suitability of the ter- 
rain for emergency landings. In the 
Middle West, for instance, landings can 
be made in almost every large field. On 
the other hand, mountainous or rolling 
try offers few natural landing areas, 
need for prepared emergency 
nding fields is great. 

Emergency landing fields need not be 
square or L-shaped. One long runway, 
the direction of the prevail- 
ficient. This 
into-the-wind landings to be 
E-mer- 
made 


laid out in 
ing wind, should be quite su 
ll enable 
de in either of two directions. 

ind landings can be 


Emergency landing fields 


ency Cross- 


nv time 
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at the present time along most of 


the established airways, and are so 
the airway maps, but they 


the character of night- 


n rked on 
re deficient as to 
ehting provided for them. 

The airway beacon at an 
ted and arranged 
at night or in thick 
veather can know just here the field 


emergency 
eld should be so loe 


that the pilot flying 


is to be found. This can be achieved by 
placing a revolving beacon in the center 
of a long side of the field, with a fixed 
beam of light from the beacon directed 

ross the field. Then the night-flying 


lot will know that if he “sets her down” 
icon and on 


by the fixed beam, everything will 


1 1 
r the be 


the side pointed 


“hotsy-totsy.” The mounting of a 
nd-cone (or “sock’’) in the path of the 
ed beam from the beacon will prevent 

lownwind landings, with their possibili- 
of disaster. 
The subject of airport lighting is still 


one. There are distinct 

chools of thought, one maintaining that 
rports should have landing lights as 
a 

( and the other 


n open two 


1 as boundary lights 
hool insisting that airports should be 
rk except for the boundary lights, and 
that the landing lights should be carried 
m the airplanes themselves. No definite 
trend of opinion toward one or the other 
has noted, but several 
of the question are interesting 


1 


school been 


phases 
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In the first place, the use of airport 
floodlights, and the elimination of land- 
ing lights on the airplanes, would im- 
prove airplane performance due to the 
reduction in weight and drag. In the 
second place, duplication of the field 
lighting installation, and an emergency 
source of electric power, can be provided 
at the airports, while such duplication 
cannot be made on the airplanes. Op- 
posed to these arguments for the use 
ol airport floodlights rather than air- 
plane landing lights is the fact that night 
landings from a lighted airport 
necessitate landing lights on the air- 
plane. And landing lights for 
emergency use must be provided on all 
night flying airplanes, why not use these 
lights all the time? 

Landing lights are practically useless 
on seaplanes, because the beams of light 


away 


since 


striking the water ahead of the plane are 
refracted rather than reflected, making 
it impossible for the pilot to judge his 
height above the water. Floodlights lo- 
rated close to the surface of the water 
use in the light- 
ing of seaplane landing areas. For emer- 
night landings on the water, the 
author has found that aircraft floatlights 
are ideal. These floatlights ignite and 
burn for several minutes on the water. 
For use in landings they are 
dropped in a short intervals 
(three lights is sufficient) while flying 
downwind. The plane is then turned 
into the wind and landed toward the 
row of floathghts, which give a perfect 
indication of the surface of the water. 

The question of the proper material 
for airport unsettled. 
Various authorities recommend sod, cin- 


are very satisfactory for 


rene, 


night 
row at 


runways is also 
ders, rotten stone, concrete, and other 
materials. The among these is 
probably best made on the basis of their 
lability, although 


choice 
relative cost and ava 
sod has the drawback of being easily cut 
up by planes equipped with tail skids 
The principal con- 
runway 


instead of tail wheels 
sideration (aside from size) in 
construction should be that they are well 
drained and that they are free from dust 
Emergency landing fields call 
surface Well- 


should 


or sand. 
for little iration. 
drained sod is and it 
need no care except to keep the grass 


prep 


excellent, 


not more than a foot high. 
The design and construction 
ports has lately developed into a distinct 
profession. Many are the firms that ad- 
vertise themselves as Airport Engineers, 
and the list is growing rapidly. Airport 
engineering properly includes the selec- 
tion of the site as well as the layout and 


of air- 


construction of the landing area and the 
Certainly the choice of the 
as important as 
its actual construction. But it is feared 
that political considerations, apart from 


buildings. 
airport site is at least 


those enumerated as desirable in this ar- 
ticle, control the selection of many sites. 
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ISS MARJORIE CRAWFORD with King 

Bee at Santa Barbara. She is now preparing 
to challenge the Woman’s Flight Endurance Rec- 
ord at Los Angeles. Miss Crawford is the only 
woman considered eligible for handicap by the 
National Polo Association. 
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NASMUCH as the weather plays 
such a conspicuous part in making 
flying good or bad, or safe or dan- 


gerous, it is highly desirable for us to 
acquaint ourselves with the mysteries of! 
the weather map so that we can intelli- 
gently decide among all sorts of weather 
conditions just which are best suited to 
our needs. 

Accurate and detailed 
weather conditions not only at 
face of the earth but likewise at different 
flying elevations one of the chief 
factors contributing to Colonel Lind- 
bergh’s success in his flight to Paris, and 
it is equally vital to the success of any 


know le der ol 


the sur- 


vas 


flizht. An idea of weather conditions 
obtaining in the area in which we pro- 
pose to fly is not difficult to secure. In- 
quiry at our local airport or at the 


will elicit 


nearest weather bureau office 
all possible information, and will insure 
that we make the most of whatever op- 
portunities for good flying conditions the 
sky may offer us. 

The spring and the fall are ordinarily 
the best times of the year for flying be- 


Dobler 


Your 


cause it is during these seasons that the 
aviator is most likely to be near an area 
of high pressure, indicated by a high 
reading on the barometer. Let us ima- 
gine that we are to fly from Curtiss 
Field, Long Island, southwest to the val- 
ley of Virginia. Let us further imagine 
that we are hoping to take off on the 
February 15th. We _ will 
the weather map show- 
conditions 


morning of 
need to consult 
Ing generil 1neteorologic 
throughout the United States, at 8. P. 
M. February 14th. 

At this point mention should perhaps 
be made of the fact, certainly familiar to 
the readers of this magazine, 


that p! ictically all of us have access to 


most ol 


the latest data concerning flying weather 
through our home radio sets. We in the 
East may tune in any morning or eve- 
ning at five minutes past ten and for ten 
minutes listen to forecasts for all states 
east of the Mississippi River, and a gen- 


eral summary giving the locations of 
centers of high and low air pressures 
over the United States and Canada. 
Wind conditions on the Atlantic Sea- 
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board and along the Gulf of Mexico are 
included in this weather broadcast, as 
well as any severe temperature changes 
anywhere. The station sending out this 
weather service for the eastern states is 
NAA, the naval radio station in Wash- 
ington, D. C., 434.5 
meters. The broadcast originates in a 
booth located in the central office of the 
U.S. Weather Bureau. 

Flying weather conditions in the mid- 
dle west are broadcast every hour over 
radio station WGN. No section of the 
country is without some accurate service 
of this kind. 

Consulting the map of the weather 
conditions over the U.S. at 8 P. M. on 
February 14th, and checking the infor- 
mation graphically presented here with 
the data which we received on the air at 
10 P. M., we discover that Curtiss Field 
is chiefly under the influence of two high 
areas, one to the northeast off New- 
foundland, the other a circular high of 
moderate strength over the Ohio Valley, 
west of the Appalachian Mountains. 

The slight low area moving northeast 
at a considerable distance off the coast 
line is of very minor importance and 
will not need to affect our plans very 
steep pressure 


broadcasting on 


much. The absence of 
gradients insures for us freedom from 
any very heavy wind out of the south- 
west or west aloft, and gives us the right 
to expect light variable winds at the sur- 
face. Conditions are favorable for our 
flight to Virginia. 
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hand Curtiss Field 





1 to flanked by a low pres- 

ré 1 over the lowet 

(il t Lakes region with its threat of 

g nds, rau nd snow, then we 

i do ell ) tpone our contem- 

l trip unt nother high following 

ip the St. I rence River to the 

brings pt liminishing winds 

1 clearing ski th a erisp sharp 
n through the water-washed air. 

During the mmer time heat cur- 


th cold northwest winds at five 

isand or ten thousand feet levels 

e rise to local line squalls or 

hun storms, even though the low 
tself may not be very well defined 
These squalls re likely to occur in 
mountainous districts, such as the Adi- 
: Mountains, the 
White Mountain nd particularly the 


mountain district the Shenandoah 
\ of Virg 
Line squalls and thunder storms de- 
lop rapidly in the spring and summer 


er much of the route from Chicago to 


( nd and Cleveland to the 

Too much stress cannot be laid on the 
primarv enuses which produce low ceil- 
ings and fog, particularly in the Allegheny 


and Blue Ridge Mountains of Virginia, 
West Virginia and Pennsylvania. There 

» times after a period of rainfall when 
even under the influence of a high ba- 
rometer, rapid night radiation will form 
mountain clouds nd fog that reach 





their maximum intensity at about dawn 
before the sun’s heat has had a chance 
to absorb them. Most dangerous of all 
types of low areas is a_ barometric 
depression advancing slowly northeast- 
ward over the Tennessee Mountains or 
the Smoky Mountains of western North 
Carolina, carrying light east and south- 
east winds at the surface and somewhat 
fresher easterly winds at one thousand to 
five thousand feet altitude. These sorts 
of low should be carefully watched by all 
pilots as it is likely to produce extremely 
bad flying conditions. 

The writer has for many years made a 
special study of line squalls over the 
Shenandoah Valley of Virginia and Har- 
per’s Ferry to the northeast and Staun- 
ton and Lexington to the southwest, the 
trend of this great valley being in these 
directions, and it appears that the 
squall-front strikes these mountains as a 
rule about one P. M., reaching Washing- 
ton, Baltimore and New York from an 
hour and a half to four hours later. In 
other words, these squalls seem to find 
their origin further west, in the West 


er! 


Member of Maryland 


Meteorological Society 





betwee n eleven 


Virginia mountains, 
o'clock in the morning and high noon, at 
the time of day during the spring an 


summer when the heating of the air an 
the development of convection curret 
begins to be most pronounced ind cu- 
mulous clouds begin to form 

Thunder storms in themselves when 
purely local affairs are not marked by 
the severe characteristics common to line 
squalls with their attendant steep tem 
perature eradients to the rear of the 
Northeast-southwest axis of the trough 
of low pressure as it swings eastward 
across the Ohio Vallev and middle At- 
A trough of low pressure 


; 


extending in a southwesterly direction 


lantie states. 


from Quebee or Ontario into Illinois or 
Kansas with a high area of some m 

nitude over Manitoba or Minnesota in- 
diecates a somewhat unpromising condi- 
tion for the cross country pilot, partic- 
ularly if he is in the vieinitv of the 
treacherous Alleghenies. This trough is 
very likely to swing east or northeast 
across the upper middle west and beyond 
through Indiana, Ohio and Pennsylvania, 
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NASMUCH as the weather plays 

such a conspicuous part in making 

flying good or bad, or safe or dan- 
gerous, it is highly desirable for us to 
acquaint ourselves with the mysteries of 
the weather map so that we can intelli- 
gently decide among all sorts of weather 
conditions just which are best suited to 
our needs. 

Accurate and detailed 
weather conditions not only at 
face of the earth but likewise at different 
flying elevations was one of the chief 
factors contributing to Colonel Lind- 
bergh’s success in his flight to Paris, and 
it is equally vital to the success of any 


knowledge o 
the sur- 


flicht. An idea of weather conditions 
obtaining in the area in which we pro- 
pose to fly is not difficult to secure. In- 
quiry at our local airport or at the 


nearest weather bureau office will elicit 
all possible information, and will insure 
that we make the most of whatever op- 
portunities for good flying conditions the 
sky may offer us. 

The spring and the fall are ordinarily 
the best times of the year for flying be- 





cause it is during these seasons that the 
aviator is most likely to be near an area 
of high pressure, indicated by a high 
reading on the barometer. Let us ima- 
gine that we are to fly from Curtiss 
Field, Long Island, southwest to the val- 
ley of Virginia. Let us further imagine 
are hoping to take off on the 
morning of February 15th. We will 
need to consult the weather map show- 
Ing general meteorologic conditions 
throughout the United States, at 8. P. 
M. February 14th. 

At this point mention should perhaps 
be made of the fact, certainly familiar to 
most of the 
that practically all of us have access to 
the latest data concerning flying weather 
through our home radio sets. We in the 
East may tune in any morning or eve- 


ning at five minutes past ten and for ten 


that we 


readers of this magazine, 


minutes listen to forecasts for all states 
east of the Mississippi River, and a gen- 
eral summary giving the locations of 
centers of high and low air pressures 
the United and Canada. 
conditions on Atlantic Sea- 


States 


the 


over 


Wind 
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board and along the Gulf of Mexico are 
included in this weather broadcast, as 
well as any severe temperature changes 
anywhere. The station sending out this 
weather service for the eastern states is 
NAA, the naval radio station in Wash- 
ington, D. C., broadcasting on 434.5 
meters. The broadcast originates in a 
booth located in the central office of the 
U.S. Weather Bureau. 

Flying weather conditions in the mid- 
dle west are broadeast every hour over 
radio station WGN. No section of the 
country is without some accurate service 
of this kind. 

Consulting the map of the weather 
conditions over the U.S. at 8 P. M. on 
February 14th, and checking the infor- 
mation graphically presented here with 
the data which we received on the air at 
10 P. M., we discover that Curtiss Field 
is chiefly under the influence of two high 
areas, the northeast off New- 
foundland, the other a circular high of 
moderate strength over the Ohio Valley, 
west of the Appalachian Mountains. 

The slight low area moving northeast 


one to 


at a considerable distance off the coast 
line is of very minor importance and 
will not need to affect our plans very 
much. The absence of steep pressure 
gradients insures for us freedom from 
any very heavy wind out of the south- 
west or west aloft, and gives us the right 
to expect light variable winds at the sur- 
face. Conditions are favorable for our 
flight to Virginia. 
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Field 

ed by a low pres- 
over the lowe1 

h its threat of 

i snow, then we 


fpone our contem- 
her high following 
vrence River to the 
liminishing winds 
th a erisp sharp 
r-washed air. 

heat cur- 
vest winds at five 
isand feet levels 
| line squalls or 
the low 


ner time 


en though 


e very well defined. 

kely to occur in 
ts, such as the Adi- 
en Mountains, the 
nd particularly the 


the Shenandoah 


thunder storms de- 
spring and summer 
te from Chieago to 
Cleveland to the 


nnot be laid on the 


h produce low ceil- 


ularly in the Allegheny 


untains of Virginia, 
There 
xd of rainfall when 
a high ha- 
radiation will form 
that reach 


Pennsylvania. 
rence of 


d fog 


Weather. 


their maximum intensity at about dawn 
before the sun’s heat has had a ch 
to absorb them. Most dangerous of all 
low barometric 


mane 
types ol areas is a 
depression advancing slowly northeast- 
ward over the Tennessee Mountains or 
the Smoky Mountains of western North 
Carolina, carrying light east and south- 
east winds at the surface and somewhat 
fresher easterly winds at one thousand to 
five thousand feet altitude. These sorts 
of low should be carefully watched by all 
pilots as it is likely to produce extremely 
bad flying conditions. 

The writer has for many years made a 
special study of line squalls over the 
Shenandoah Valley of Virginia and Har- 
per’s Ferry to the northeast and Staun- 
ton and Lexington to the southwest, the 
trend of this great valley being in these 
directions, and it appears that the 
squall-front strikes these mountains as a 
rule about one P. M., reaching Washing- 
ton, Baltimore and New York from an 
hour and a half to four hours later. In 
other words, these squalls seem to find 
their origin further west, in the West 
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Meteorological Society 





eleven 


between 


Virginia mountains, 
o'clock in the morning and high noon, at 
the time of day during the spring and 
summer when the heating of the air and 
the development of convection currents 
begins to be most pronounced and cu- 
mulous clouds begin to form. 
Thunder storms in themselves 
purely local affairs are not marked by 
the severe characteristics common to line 
squalls with their attendant steep tem- 
perature gradients to the rear of the 
Northeast-sout hwest the trough 
of low pressure as it swings eastward 
across the Ohio Vallev and middle At- 
A trough of low 
southwesterly 


when 


axis of 


lantie states, 
extending in a 
from Quebee or Ontario into [Illinois or 


pressure 
direction 
Kansas with a high area of some mag- 
nitude over Manitoba or Minnesota in- 
dicates a somewhat unpromising condi- 
tion for the cross country pilot, partic- 
ularly if he is in the vicinity of the 
treacherous Alleghenies. This trough is 
very likely to swing east or northeast 
across the upper middle west and beyond 
through Indiana, Ohio and Pennsylvania, 
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bringing with it a low ceiling, fog banks 
and rain clouds, as well as the line 
squalls just described. 

It is scarcely necessary to point out 
the fact that in addition to the bad 
visibility and electrical menace which re- 
sult from squalls they produce, parti 
ularly over mountainous terrain and on 
a hot day very turbulent air with its 
accompanying tendency to toss the 
plane about in violent 
“bumps.” 

Mountains, of course, 
rather well defined tendencies of their 
own in producing fl 


lurches and 


have cert 


interesting flying 


weather. Captain Richard Dunean in 
his well known manual on Air Navig 

tion and Meteorology has this to say 
concerning mountain and valley winds 


“Mountain and valley winds occur in 
mountainous regions in relatively quiet 
conditions of the air. There is then 
especially in clear weather, an upward 
motion from the valleys during the day, 
and a downward motion towards the 
valleys at night. These winds have som 
analogy to the Land and Sea breezes 

“In the night the cold, denser air de 
scends from the mountain tops, 
cools very rapidly by radiation, toward 
the valleys below. These downward cur 
rents commence first in the narrow val- 
leys on the mountain side, in which the 
air is heated during the day; but the de- 
scent soon becomes general, and the air 
flows down to wider valleys below. I 
the morning the air over lower levels oi 
the ground becomes heated, and the sur 
faces of equal air pressure over those 
levels at some little distance away from 
the mountain are elevated, but directly 
on the mountain they are not, because 
there is no air below to expand upward; 
so that the air flows down these north 
horizontal surfaces 
towards the upper 
parts of the moun- 
tain, which it strikes 
at such an angle as 
to deflect it upward 
along the mountain 
side. In addition to \ 
this motion, there is 
an upward motion 
along the mountain 


VW hic h 


29.8 


side, due to the ac- 
tion of the 
rays in the warm- 
ing of the ground 
along the slope and 
the air immediately 
above it; so that 
the upward motion 
of the air along 
the surface of the 
ground is the result 
of these two mo- 
tions combined. 
The accumulation 
of this air at the 
top of the moun- 


sun’s 
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tain is prevented by horizontal currents 
which exist there.” 

It has been the -writer’s observation 
that about the meanest low ceilings one 
is likely to encounter in mountainous 
territory occur between the Blue Ridge 
and the Allegheny 
ranges to the west when a secondary or 


t first uncharted low is forming over 


range to the east 


Tennessee or the extreme southwest end 
Virginia near Wytheville and Roan- 
While the 
titude of a mile or more may be mov- 

southwest the lower cloud levels are 


upper cloud levels at an 


pidly closing in from the southeast 
cross the ranges, and a very slow mov- 
¢ low of this description ean produce 
d flying weather in these mountains 
or from two to three days at a time. 
Another condition likely to produce 
ceilings in the mountains during the 
ring and fall is the familiar ‘“‘north- 
which when fully developed 
ith a center pressure reading of per- 
haps 29.60 inches over Knoxville, and 


( ster,” 


ith a tendency to move northeast up 
through the Shenandoah valley, produces 
strong draft at the surface with low 
eudding cumulo-nimbus and nimbus 
in clouds flying with the surface wind. 
rhis is most annoying to the pilot navi- 
gating these mountain regions. 
\ trough of low pressure extending 
rom New York state to Asheville, North 
Carolina, but moving rather slowly out 
o sea with a high barometer area of 
1e strength building up in the Ohio 
ullev and Great Lakes districts, often 
ises, it must be remembered, north- 
est winds and continued rain and snow 
elevations of 1500 feet and over for 
om 24 to 36 hours longer than it does 


diacent cities and towns of the low- 


rhe author shows the significance of the highs and lows in 


flying terms. 
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lands and the Piedmont section. These 
latter points will experience merely over- 
cast skies of cumulo-nimbus and strato- 
cumulus clouds at rather high ceilings 
of from two to three thousand feet or 
more. It is not difficult to understand 
why towns on top of the Blue Ridge 
in Virginia and Pennsylvania during late 
fall or early spring have rather heavy 
snowfall while Pittsburgh, Harrisburg, 
Baltimore, Washington and Richmond 
may be simply experiencing = rain- 
showers. 

Certain general tendencies in the de- 
velopment of weather conditions based 
on a few fundamental meteorological 
facts go a long way toward explaining 
the routine behavior of winds and clouds, 
and it is well occasionally to remind our- 
selves of these matters 

Wind is heated at the equator and 
tends to flow upward, producing a low 
pressure area, characterized by calms 
and rains. But some 380° north and 
south of the equator there are belts ot 
high pressure, with air flowing both back 
towards the equator and out towards the 


poles. Because of the west-to-east rota- 
tion of the earth these north and south 
winds are deflected, to the right (east) 
in the Northern Hemisphere, and to the 
left (east) in the Southern Hemisph« re. 
Thus, northeast and southeast trade winds 
prevail near the equator, while in the 
more temperate latitudes of the North- 
ern Hemisphere 
with corresponding northwest 
the temperate zone ol the 
Hemisphere. In the main this is the 
world-wide wind scheme, though it is 
subject to many less definite influences. 


southwest winds blow 
vinds in 


Southern 


Along sea-coasts the usual program for 


the wind is extremely simple. During 
the day the land becomes heated and low 
pressure follows 

th a breeze blow- 

ing in from the wa- 


ter.. At night, ow 
to the fact that the 
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pressure area 1S 
produced, with the 
" , 


nd wind blowing 
out to sea until 





morning. 


Captain Dunean 
calls attention to 
several useful me- 


teorological facts 
which he has re- 
duced to averages. 
Low pressure areas 
move at an average 
speed of 27 to 28 
miles per hour. 
High pressure areas 
(Continued on 
page 81) 
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Large Scale Operations of 
Ten-Passenger Airplanes 


By Archibald Black! and George F. Wheeler? 


N the preceding article we considered 
the operations of 5-passenger air- 


ed how the cost per 


nger mi pped as operations in- 
sed Phe st scale of operations 
lered in tl rst study provided for 

| of 40 ] ngers each way daily 
Howeve! I ining this rate would 
redly mak isable to substitute 
Hence we will 
consider milar route but op- 
1 with 10 enger ships instead 
i CASE New York-Cleveland 
ssumed to be scheduled for op- 

ne 1) possible 7 days pel 

or 365 days per year. This, ol 
e, is ( » reduction in prac- 
to weatl nterference, as ex- 

d in the previous article, as will 
ed hereinafter. The 10- 

er airplane is now assumed to be 


trimotored ship with the three 


( italing 675 horsepower. In this 
he crew of each airplane consists of 
pilot and an assistant pilot or a pilot- 
chat Dual controls would be pro- 


lots seated side-by-side 


hat the ship could be flown by either 
In the ordinary course of 
ts the pilot in charge of the ship 


However, he would 
to time, as 
) assistant seated 
Also in case of sickness, the 
1 take 


relieved from ft oc- 

rranted, | 
le him 
int woul er control 


Advantages of Trimotor Ships 


This combinatio i. trimotored ship 

fe) pilots dual control SVSs- 

ould inere the safety and re- 

ty of the operation. It should also 

have an effect upon insurance and tend 
to reduce premiums on certain classes of 
coverage but no allowance for this has 


been made in the estimates. For a pas- 

nger ion of this character, 
the trimotor airplane has many impor- 
tant Where other conditions 
permit preference should be given to this 
type in selecting airplanes for the pur- 


route ope rat 


id intages 





pose. Not only does the trimotor type 
! Air Transport Engineer President, Black & 
Bigelow, Inc Author of ‘“‘Transport Aviation,’’ 
Civil Airports and Airways,’’ etc. 
Industrial Investigations Division, Black & 
Bigelow, Inc 





This is the second of a series 
of three articles prepared es- 
pecially for Aeronautics by 
Archibald Black and George 
F. Wheeler of Black & 
Bigelow, Inc. The other ar- 
ticle will be published 
shortly and will deal with 
large scale operations of 
eighteen passenger planes. 





the advantages of additional 
safety and regularity, but the publi 


is sufficiently educated to realize this 


POsscss 


As a consequence, the prospective pas 
senger greatly prefers to fly in trimotoi 


ships. Any decrease in sales resistance 
both increases traffic and lowers the sell- 
ing cost, hence no point of this kind 
should be ignored. Just as with the 


single-engined ships considered in the 
first series of estimates no intermediate 
stop is scheduled, although provision is 
made for 
fencies such 


Bellefonte in emer- 


as “thick” weather 


a stop at 


Scheduled Operations 


Again, as mentioned in the 
article, the air route distance is about 
395 The same scheduled 
of 100 miles per hour has been assumed 
This is amply conservative as trimotor 
ships are available with the horsepower 
assumed and which can exceed the sched- 
ule sufficiently to assure its maintenance 
in the face of fairly stiff head winds. 
The total scheduled operations per year 
are shown in Table 1 on the following 
page. 

The above figures, of 
be attained in practice for,—as pointed 
out in the previous article——they are 
subject to deductions for trips prevented 
or interrupted by bad weather. As also 
previously stated, deductions will range 
between 5 and 10 percent. In this case 
the efficiency maintained should be 
slightly higher than with the single-en- 
gined ships as the ability to fly with one 
engine “dead” practically eliminates in- 


previous 


miles. speed 


course, cannot 


terruptions due to engine system trouble 


However, to be most conservative 
preparation of these estimates we shal 
again deduct 109% for interruption al- 
though it should be easy to better th 


performance in actual practice 


Revenue and Total Operations 


the total 


Allowing for this deduct 
revenue operations (and upon which 
traffic returns are 
the figures given in Table 2 on page 26 


1On 
to be based ) Wil be 


However, we must now 


ince for ferrying of ship 


and other un 
paid flying as in the previous 
The addition of this 
ance provides the figures for the cost e 


(See Ta ble 


group oO 
estimates illo 
timates, 3-a on the follo 


Ing page.) 


Estimating Overhauls and Personnel 
The question of overhauls must now be 
taken up to provide a basis 
tion of maintenance 
again assume the conservative 
in the previous 
1,000 hours between complete overhaul 
for the airplanes and 250 hours for th 
engines. The necessary 
shown in the Table 3-b which will b 
found on page 26. 

As in the previous estimates it no 
becomes necessary to consider the assign- 
ment of pe 
planning operations and making « 
mates of this character we find that \ 
must go into these questions at lengt! 
Frequently it 
actually determine the location of each 
airplane and pilot from day to day to 
avoid occasional overworking of pilot 
and equipment. However, there is no 
need of our including all of this detai 
here although we have had to conside1 
such points in preparing the estimates 
For present purposes it is sufficient to 
simply present the results in the accom- 
panying tables. The personnel required 
as found by the detailed study of as- 
signments and movements of pilots and 
airplanes from city to city, is shown in 
the table of operating costs to follow. 


for calcula- 
We shal 
basis used 


costs 


estimates by allowing 


overhauls re 


‘rsonnel and equipment. Ih 


becomes necessi4ry tO 


Investment Required 


Just as with the smaller ships con- 
sidered in the previous article, it is again 





26 


assumed that existing airports and han- 
gars would be used. Hence no allow- 
ance is made for field and building con- 
struction or for the purchase of real 
estate. All of the other items compris 
ing the investment required are includ 
in Table 4 and explain themselves sufi 
ciently for present purposes. Perha) 
it is well to point out here that none « 
these figures can be “picked 
air” at random, or be arbitrar 
sumed. To make such estimates of 
value whatsoever, all figures must be 
result of thorough study of oper 
conditions and based upon known « 

of equipment and supplies. The whol 
value of investment and operating cost 
estimates lies in their accuracy and, on 


out ol 
| 
lv 
l 


\ 


accuracy is sacrificed to lack of kn The completion of 
edge or evasion of work, the whol mate (and the in 
of estimates become valueless. Bet nated here to save s] 
no estimates at all than figures of d is with the basis fe 
ful accuracy. For experience of sever Table 5 of operating 
years on estimation of airplane oper ows the form of 
ing cost has shown that “short cut” ¢ the previous artic 
mates always err on the le di The creat mass of det 
airline basing its plans upon incomp! ti 3s Cf 
TABLE NO. 1 
Number of Number of Number of 
Round Trips Miles Miles 
Per Day Per Day Per Year 
1 790 255,350 
2 1.580 576.700 
4 3,160 1,153,400 
8 6,320 306, 800 
rABLI a. 2 
Number of Number of Number Number of 
Round Trips Single Trips Seat Trij fevenue Miles 
Per Day Per Year Per Y« Per Yea 
1 657 6.570 259.515 
2 1,314 13,140 519,030 
4 2,628 26,280 1,038.060 
8 5,256 52,560 2.076.120 
TABLE NO 
Number of Yevenue Miles Total Mileage 
Round Trips Per 10° Per 
Per Day Year All ( Year 
] 259,515 25,952 285,467 
y 519.030 51,903 570,933 
4 1,038,060 103.806 1,141,866 
8 2,076,120 207,120 2,283,732 
TABLI O. 3-b 


Number of 
Round Trips 
Per Day 


Total 
Hours P 
Per Year 


1 2,855 
2 5,710 
4 11,419 
8 22,837 





| 
| 


iml 
() 


Per 


BELLANCA 


Is going to fi 





Estimating Operating Cost 


er of 


ve rhauls 


Year 


> One 
oO) 


9.71 


1] 


22.8 


119 


dé 


the foregoing esti- 
idental dat elim- 
ce) now provides 
r compilation of 
costs. This tabl 
he table included 
ie and here gain 
il (which was @€s- 
ation) has been 


Number of 
Hours 
Per Yea 
2,884 
5,767 
11,534 
23.068 


Numl er Ol] 
Revenue Hor 


Per Yea 


2,595 
5,190 
10,381 
20,761 


Total Hours 
Per 
Year 


2 855 
5.710 
11,419 


22,837 


Number of 
Engine Overhauls 
Per Year 
34.26 
68.508 
137.028 
274.044 
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omitted. This omission has been made 
for the purpose of relieving our story 
of some of the burden of detail so neces- 
sary to preparation of the estimates 
themselves. Just as was found the 
case of the smaller airplanes,—considered 
in the previous article—it will be noted 


in 


that the fixed operating costs do not 
increase in proportion with the traffic 
capacity of the operations. It will be 
noted also even the variable operating 
costs, which one might expect to find 
exactly proportioned to the amount ol 
flying, indicate a slight saving for the 
larger operations. The traffic costs, as 


might be expected, show a very sub- 


stantial saving as operations increase 


Three motors, it goes without saying, 


oller & margin of safety in ordinary day- 
by-day operation over one motor. A 

rther point in { or of the trimotor 
ship for passenger carrying, possibly not 
quite so strongly eciated, is the fact 
h i dditional pr ver at the disposal 
ol the operator of multimotored equip- 
ment not intrequently permits him to 
maintain his schedules in the face of un- 
invorable weather conditions. where, 
perhaps, delay and even postponement 
might have peen ¢ sioned had single 
engine planes been sed Head winds 
and storm forecasts are not so likely to 
interrupt flying on a line enjoying tri- 
motor equipment, and the reputation of 


dependability is one of the most valu- 


able business assets the airline operator 
Cin possess 
The Cost per Passenger Mile 
The full re sults of these comparisons 
heecome evident as we consider the unit 
costs de rived from Table 5 and which 
re shown in Table 6. Here it will be 


seen that every grouping of costs shows 


decline as operations increase. The 
cost per passenger mule, given at the foot 
of this table, is sho to drop from 13 
cents for one trip per day down to less 
than 9 cents for eight trips per day. 


These figures may be compared with the 
dre 
over 9 cents found in the previous study 


At first 


yp from about 15 cents to slightly 


for 5-passenger ships. impres- 


sion a further drop might have been ex- 
pected for the larger airplane. How- 
ever, 1t must be remembered that the 


trimotor airpl ine purchase price 1s more 
than double that of the smaller ship and 
this inere he line 
With greater production this price should 
fall and the operating cost will follow 


uses costs all down t 


The daily operation of eight round trip: 
of 10-passenger airplanes brings our 
traffie capacity up to 80 passengers each 
way daily. Having attained such volume 
advisable to consider 
still larger airplanes. In the next and 
last article of this series, the operation 
of 18-passenger airplanes will be con- 
sidered and very surprising re- 


it now becomes 


some 


sults will be shown. 
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Len-Passenger Airplane Operations 


TABLE 4—CAPITAL INVESTMENT 


Equipment 
Round Trips Per Day: 1 
Cabin Monoplane complete with cabin heater and three 225 HP engines with starters 
S17S.000 


at $44,500, list price 


Spare 225 HP engines at $4,600, list price . 18,400 
Set spare wings complete with tanks, flaps, ailerons, struts, ete ; 6,500 
Spare under carriage (crated) less wheels........ ; ' 1,720 
Set spare tail surfaces complete 1,260 
Set spare wheels with brakes, tires, ete. (crated : 640 


Set navigation lig landing lights, parachute flares with brackets, storage battery 


748 


nd other special equipment 


») 
lrucks: 114 ton panel body, delivered 1,500 
Miscellaneous spare parts and supplies, about 3,000 
Miscellaneous crating and shipping costs, about 800 
Shop al d Office ¢ pment at fiving fields, about : £500 
Executive and Traffic office equipment, about ; 3,500 
Total Equipment Costs sand its PP es 
Organization and Introductory Costs 
Incidental legal and other organization expense S$ 1,500 
Engineering services on traffic surveys, selection of route operating bases, planning of 
operations, etec., about .s £000 
Six round trip er route for demonstration purposes—4,740 miles 6,247 
Introductory, advertising, publicity, ete., about , 5,000 
Miscellaneou expenses, about 2 000 
Total Introductory Costs my $ 18,747 
Total equipment Costs ; NAR ie ‘ 222,568 
Total Investment (Excluding working capital)...................... $241,315 
Working Capital 
The amount allowed under this head will depend greatly upon what the traffic 
prospects are. However for the purpose of these estimates it is considered that 
traffic available is excellent. In first estimates of this character it seems advisable 
to allow a sum at least equal to the total of all operating charges for a period of 
r months, or about rrr 114,147 


399,462 


Total Investment Required 


TABLE 5—OPERATING COSTS FOR ONE YEAR 
Fixed Operating Costs 


Round Trips Per Day: 1 

Rent of hangars and use of fields at New York and Cleveland and intermediate fields $ 6,000 
Rent of Executive offices at New York Soe 2,000 
Depreciation of airplanes, equipment and spare parts (less engines) 28,238 
Depreciation of Motor Trucks 500 
Depreciation of shop, office and miscellaneous parts and equipment 1,650 
Airplane insurance tate . 41,854 
Insurance on Ground Equipment, Workmen’s Compensation, ete ' 1,450 
General and Operations Manager a ‘ 6,000 
Assistant General and Operations Manager , 

Engineering, accounting, legal and other professional services ... 5,000 
Base Pay of First Pilots at $3,000 per year ; ; 9,000 
Base Pay of Second Pilots at $2,000 per year “aks i 4,000 
Chief Mechanics at $4,200 per year res 4,200 
First class mechanics at $3,640 per year er 10,920 
Second class mechanics at $3,120 per year 9,360 
Utility Clerks at $1,690 per year 3,380 
Bookkeepers at $2,080 per year 2,080 
Stenographers at $1,560 per year : 3,120 
Office supplies, printing, telephone, postage, etc., about. ...... Aneta te het 900 


ee ea ee piece aweee TEE CriT $140,252 


Contingencies and Miscellaneous, 10%............. aE Oe Se enue . 14,025 


Total Stab ais Hea a: iach acne meee > aaa eae eee wereeriree 


2 
$295,925 
26,220 
7,500 
3,440 
2,520 


1,280 


4.809 
2,250 
3,500 
1,200 
6,000 
£000 


S35S8,644 
$ 1,500 


5,000 
5,470 
6,000 
4.000 
$ 21,970 


308,644 


$380,614 


199 S49 


$580,463 


2 
$ 10,500 
2,500 
42.106 
750 
2,025 
68,338 
3,200 
7,500 
4,000 
7,500 
21,000 
10,000 
8,400 
18,200 
15,600 
6,760 
4,160 
4.680 
2,000 
$239,21 


39,219 
23,922 


bo & 


$263,141 


4 


$440,550 


37,260 
8,500 
3,440 
2.520 
1,280 
7,557 
3,000 
4,000 
2.000 
7.500 
6,000 


$523,607 


s 


Ss 


S 


2.000 


7,000 
4.555 
7.500 
8,000 
29,055 


523.607 


992,662 


336,530 


$889,192 


$ 


4 
16,500 

4,000 
65,446 

1,000 


2.625 


100,222 


5,700 
10,000 
£500 
10,000 
42 000 
16,000 
8,400 
29,120 
24.960 
8,450 
6,240 
6,240 
3,000 


$364,403 


36,440 


8 


SSOL,O000 
57,960 
13,000 
3,440 
2.520 


1.2S0 


12.366 
3,750 
5.000 
3.000 

10.000 
8.000 


$921,316 


Ss 2 500 


12.000 

$114 
10,000 
10.000 


S 358,014 


921,316 


§$959.930 


600,921 


$1,560,851 


8 
$ 27,000 
6,500 
121,550 
1,250 
3,450 
178,314 
10,700 
12.000 
5,000 
15,000 
84,000 
28,000 
12.600 
47,320 
10,560 
13.520 
8,320 
9 360 
£000 
$628.44 


62,S44 


$400,843 $691,288 
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Ten-Passenger Operating Costs, Cont’d 


Variable Operating Costs 
Airplane gasoline, oil and grease oe Ae iw tote aes 
First Pilot’s mileage pay. , Wiebe fecchde Evid as ghee Rik aOR 
Second Pilot’s mileage pay....................05. eee rere eee 
Depreciation of engines. .... Nera eee 


Allowance for crash losses not covered by insurance.....................-. 


Airplane periodic overhauls : GPR etd Mie Niecy secs Fi Re Ea 
Engine overhauls....... ; Aer aesees 
Trucking, express : and freight aly rut Sowa ae ae 
Motor transport. . . aNepseeeen ees 
Pilots’ travel expenses ; 
Other travel expense 

Telephone, telegraph, mail, ete., on operations about 


Sub-total 
Contingencies and Miscellaneous, 10°; 


Total Variable Operating ‘ 
Traffic Costs 

tent of Ticket Office space at New \ 
tent of Ticket Office space at Cleveland 
Traffic Manager (New York). 
Assistant Traffic Manager (Clevelar 
Traffie Solicitors at $2,750 per year 
Stenographers at $1,560 per yea 
Clerks at $1,040 per year 


Printing, mimeographing, and ot direct mail work on air mail packag 


passenger development 
Advertising, magazine, poster and miscellaneous 
Publicity work New York and Cleveland 
Commissions about 
Telephone, telegraph and mailing, about 
Office supplies, about 


Sub-total. . 
Contingencies and Miscellaneous, 10‘ 


Total Traffic Costs 
Total Fixed and Variable Operating Costs 
Total Operating Costs including Traffic Department 


» 


..$ 34,260 
—— 
3, 564 
wa 
3,325 
7,138 
13,704 
1,000 
2,000 
4,380 
1,500 
1,000 


$108,709 
10,871 


$119,580 


> 900 
6,000 
4,500 
8,250 
3,120 
2? OSO 

7 


5,000 
10,000 
5,000 
16,000 
1,000 
500 

S$ 62,350 
6,235 

$ 68,585 
$273,857 


$342,442 


TABLE 6—UNIT OPERATING COSTS 


Round Trips Per Das 
Fixed Operating Cost per Revenue Mi 
Fixed Operating Cost per Revenue Trip 
Variable Operating Cost per r Revenue M 
Variable Operating Cost per Revenue = 
Total Fixed and Variable 0; perating Cost per Revenue Mile 
Total Fixed and Variable Operating Ci per Revenue Trip 
Traffic Cost per Revenue Mile 
Traffic Cost per Revenue Tri 
Total Cost (including Traffic Costs) per Revenue Mile 
Total Cost (including Traffic Costs) per Revenue Trip 
Traffic Costs Percentage of Total Cost 
Total Costs per Passenger Mile. .. 


461 
182.16 
1.055 
116.84 
264 
104.28 
1.319 
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$ 68,508 
28,547 
17,128 
34,836 

6,650 
14,276 
27,408 

500 

500 

760 

500 

500 


One 


m bo 


$214,113 
21,411 


$235,524 


‘ 900 
7,000 
£500 

13,750 
1,680 
2,080 


6,500 
15,000 
7,500 
28,000 
1,200 
600 


$ 91,710 

9,171 
$100,881 
$498,665 


54,816 
2,000 
3,000 

17,520 
3,500 
2,000 

$421,897 

42,190 


$464,087 


4 


1,200 
1,000 
8,500 
5,000 
19,250 
6,240 
3,120 


8,500 
20,000 
8,500 
48,000 
1,500 
700 
$131,510 
13,151 
$144,661 
$864,930 


$599,546 $1,009,591 


2 
= mL 
200.31 
454 
179.28 
61 
379.60 
194 
76.63 
1.155 
156.28 
16.89% 
$ .116 


4 
> 86 
152.56 
447 
176.64 
833 
329.20 
.139 
54.94 
.972 
384.17 
14.4% 
ba 097 


$274,044 
114,187 
68,513 
137,241 
26,600 
47,104 
109,632 
2,500 
3,500 
35,040 
4,000 
2,500 





$824,861 
82,486 


$907,347 


$ 2,000 
1,500 
10,000 
6,000 
24,750 
9,360 
4,160 


10,000 
25,000 
10,000 
$0,000 
2,000 
800 





$185,570 
18,557 
$204,127 
$1,598,635 
$1,802,762 


.769 
304.08 
099 
38.79 
SOS 
342.99 
11.2% 

$ .O87 








Watch for the Black & Wheeler Study on Large 
Scale Operations of Eighteen-Passenger Airplanes. 
It will appear in an early issue of AERONAUTICS 
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4.044 
4,187 
8,513 
7,241 
6,600 
7,104 
9 632 
2,500 
3,500 
9,040 
+,000 
2 500 
SGI 
456 


47 


000 
500 
|,000 

000 

750 
,000 
,160 


,000 
000 
000 
000 
000 
SOO 


570 
557 


127 
635 
moet 


(62 
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ALTER WINCHELL relays the 
he newspaper re- 


one D4 
porter wh¢ s invited to take 
e flight over New York City in the 
Fairchild equipped it] radio tele- 
phone All the other Park Rowegues 
lke th their editors by prearrange- 
ment, all the passengers listening to the 
replies from terra firma through the loud 
peaker. This particular reporter had 
( fied his editor of the demonstra- 
ion, st hen he finally got the office on 
rit | e the following onversation took 
lace: “Hello, Chief, this is Jim.” Back 
me the querulous reply via loud 
peaker, “Well, what do you want?” 
“Say, Chief, I’m talking from an airplane 
flying over the B right nov 
Clearly and distineth me the diseusted 
respol “Good | hat damn fool 








Yorker 


} t 
apou 


HE New 

tells the one 
the officials of the Sea- 
board Air Line, who wer 
rather astonished by the 
rise in the railroad’s stock 
There 
it, as the railroad is one ot! 


was no reason fo! 


those conservative steady 
affairs. Consequently they 
assumed that some knav- 
ish manipulator was up 
to some skulduggery on the exchange 
and so the y hired a couple Oo] detectives 
to try to ferret out the mystery. The 
answer was easy, 
vith its savings in “Seaboard Air Line” 
cause they thought the railroad had 


something to do with air transportation. 


r HERE is 
Airplane 


the bovs get out 


a paradox in the book 
Transport ition” which 
has made their pencils 
little figuring. It runs some- 
thing like this: You might 


the time lost by a fifty mile head 


and do 
assume that 
wind 
slowing down a plane going from Chi- 
eago to Cleveland would be offset by the 
time gained by having the same wind on 
the tail of the plane from Cleveland to 
Chicago. Well, it isn’t so. Call the air 
mileage 300 and the speed 100 miles per 
hour. (As a matter of fact the mileage 
s 320 and the Wasp motored ships do 
hetter than a hundred.) The east head 
wind slows the Chicago to Cleveland 
plane down to 50 miles per hour so it 
would take six hours for the trip. The 
same wind on the tail of the Cleveland to 
Chicago plane boosts the speed up to 150 
miles per hour and the trip is accom- 
plished in two hours. That makes a total 
of eight hours for the two trips, one in 





the public was “in” 


Picked Up 
in the 
Hangars 


each direction. In perfectly still weather 


the planes would each take three hours 
ior the trip. The head wind therefor 
costs the company two extra flying hours 
Figure it out. Don’t try to claim that 
the wind won't slow the plane down th 
much, or quibble about the de tails Just 
explain it to your own satisfaction. 

have been wondering if mam 


E 
of our readers caught 


ment of Pilot Vance in his Forced Lan 
a few months ago. Vance h 


the state 


Ing story 


been flying one of the western n 
tain for so long that he knows 
every inch of the land. He made the 
landing after vainly attempting to climb 
out of trouble and had to pack the ma 

ind himself, muleback, to the nearest 
railroad. They had two deep canyons 
to cross and the road was 
narrow. Vance says, “At times it ga 
me heart failure down at the 
river, much the same experience one has 
looking off the top of a tall building.’ 


| & seems that some resident of River- 
, side Drive, New York City, became 
quite exercised recently because of a 


permit that was issued to one of the air 
(Continued on page 91) 


routes 


extremely, 


to look 
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What's ‘Doing in Washington 


ASHINGTON continues as the 
Mecea of all who have great 
plans in the aeronautical f 
The many different government agencies 
which touch the industry are 
known. Furthermore it is becoming 
known that the man in the White House 
has ideas so far-sighted and in some re- 
spects revolutionary as to stir the iu 
ginations of men who are giving their 
lives to the development of aviation. 
Last week a caller at the Hoover office 
was Paul W. Litchfield, President of the 


eld 


Goodyear-Zeppelin Corporation. The 
Ohio Senators, Simeon D. Fess and 
Theodore Burton, and Represent 











Seiberling of Akron, accompanied Mr 
Litchfield. It is known that the subject 
of discussion was the establishment of 


dirigible air mail and passenger se1 
from the West Coast to Hawa. Th 
the German ship, G1 


| for that se1 


is a rumor that 
Zeppelin, may be acquire 
ice. In any case, it is known that pl 

for the Pacific line must depend large! 
on government mail contracts and there 
fore the Presidential conference. Wea 
told that a friendly interest in the proj 
ect was evinced by President Hoove1 


A 


ington. 
industries not begging tariff prot 
the aircraft How long 


TARIFF bill the cent 
of attraction for political W 
It is noted that one of the 


ection 


now 1s 


industry 


airplane manufacturers will be asking a 
tariff on foreign manufacturers ? 
Just now figures available point to 


flourishing export trade in American 
planes and parts with prospects of sti 
greater development. In 1928 we ex- 





ported airplanes, parts and engines 
the extent of $3,664,723 which is vir- 
tually the total for the three vear period 
of 1925 to 1927. The chief markets fo1 
airplanes were Canada, Peru and Mex- 
ico. 


T is said the President is well pleased 
with the progress of aviation in the 
United States and that he now is con- 
sciously directing attention to the ex- 


By Fred DeWitt Shelton 


air service to Cen- 
His utterances 


tension of American 
tral and South America. 
during his pre-inaugural tour stressed 
the need and the opportunities in that 
field. A huge project of that kind now 
is going forward, aided and abetted by 
the Post Office Department, and by en- 
abling legislation. 

As a means of coordinating the ac- 
tivities of the federal government Presi- 
dent Hoover has instigated formation of 

l Interdepartmental Committee on 
Airways It will consist of officials of 
the Post Office Department and the De- 
partment of Commerce. Business men, 
chambers of comm«e ree, congressmen and 
others wanting to promote an air line or 
landing field can get a hearing by this 
committee. 

In view 


on business-like 


President’s insistence 
the 


not 


of the 
reorganization ol 
I would 


rovernment d 
] ] 

be surprised to see the interdepartmental 
further The 
te an aviation proj- 


‘partments, 


plan carried enthusiast 


who wants to prom 


ect may know that he ean get a lot of 
help from Washington but he may not 
now just where and how to go about it 
[t would take several days to eall on all 
tl the various de- 


e officials locate l In u 


who are prepared to render 


Thus, it 


irtments 


would not be sur- 


—==S es Wess 
<=. 


prising if there should be set up a cen- 
tral liaison office where an inquirer 
could be given instructions on how to 
get service from the Army, Navv, Post 
Ores Departm« nt, Weather Bureau, 


l ol Lighthouses, ete. 


r HE public has accorded Dwight 
TV Morne a high place in its esteem 


Mexico. 


is ambassador to He rates 
frame ilso as the father-in-law of 
America’s leading iviator Aviation 
history, however, will record the truly 
mportant pioneering he did as Chair- 


man of President Coolidge’s Aircraft 
Board appointed in 1926 to ferret out 
the weakness in our national 
ties policies. That was his entry to pub- 
life. This followed the stirring charges 
of General Mitchell after the Shenan- 
doah disaster. 

Time has proven the value of the rec- 


acronau- 


ommendations made by the Morrow 
board. Since then the five-year program 
of aeronautics for the Army and Navy 
has been adopted and is progressing to- 
The latest move, look- 
ing toward fulfilment of the five-year 
plan is the introduction of a bill by 
Representative James of Michigan to au- 
$4,529.354 for construction of 


ward completion 


thorize 





special and technical buildings for the 
Army Air Corps. Mr one 
of the chief sponsors of the five-year de- 


J imes Was 


ind friends of aero- 
civil and military, at his 
the Chairm the 

House Committee on Military Affairs. 
Ambitions of army 
ceived a set-back when the 
mittee on Militarv Affairs reported the 
after dropping out 


velopment program 
nautics, rejoice 
elevation to inship ol 


however, re- 


fllers 
LICTS, 


Sen ite ( ‘om- 


army promotion bill 
the provision for separate promotion list 
ior This bill probably 
will not be passed until the winter ses- 
Congress and then it may be 
enactment. 


the air service 
sion ol 
amended before final 


HE Annual Meeting of the Cham- 
ber of the United 
States has just been held in Washington. 


Commerce otf 


was engaged in by 
candidates for ele« to the National 
Board of Directors Of the eighteen 
new directors elected aeronautics is rep- 


Spirited campaigning 
tion 


time—not with one 
is L. S. Horner, 
Bement, Pond 
the Pratt and 
Whitney airplane motor to the flying 
world. The other is Paul W. Litch- 
field, chiefly concerned with rubber as 
President of the Goodvear Tire & Rub- 
also in 


resented for the first 
member, but two. One 
President ol the Niles 


Company, W hich gave 


ber Company but interested 
lighter than aireraft through the Good- 
year-Zeppelin Company of which he also 
is the head 

A novel feature of the Chamber’s An- 
nual Meeting was an aviation luncheon 
at which Amelia Earhart, Elinor Smith, 
Lieutenant Maitland and other flying 
stars were guests of honor. Other Cham- 
her meetings were in session at the same 
hour but the aviation program drew the 
bulk of the delegates. Business men of 

(Continued on page 60) 
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rrow 
tram 
- Charm 
y to- 
ook. 
yeal 
| by Cabin of Lock- 
y au heed-Wasp “Ex- 
1 of ecutive” with back 
of pilot’s compart- 
ment up. 
the 
on¢ 
eTo 
hi 
the 
re- 
the Interior of 
out Sikorsky 
list Amphibion. 
ly 
m- 
l 
nal 
nd 
| 
d- 
) 
in- 
mn 
th, A smart cabin in brown 


rayon moire. Photo by 





courtesy of duPont 
me Rayon Company, Fab- 
he ric Development Serv- 
of ice. 
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co 
bo 


OR the past 

month the se- 

curities marke 
has been threshing 
about in the dol- 
drums of uncer- 
taintv, showing 
definite inclination to 





move ahead with great bravado at times 
but almost immediately being frighten: 
back by the spectre of call loan rates 
Nothing particularly startling has oc- 
curred, and the general situation re- 
mains much the same as it was a month 
ago. The Federal Reserve Board 1s 
maintaining its pressure on the market 
and various authorities, both political 
and financial, have issued unavailing 
philippics on both sides of the questio1 
but to all intents and purposes, the b 
tle which is being waged between VW 
Street and the Federal Reserve authori- 
ties is still a draw. 

Two definitely bearish influences of a 
general nature have, however, been dis- 
tinctly felt. One is the deadlock in the 
Reparations Conference; the second, th 
uncertainty over the New York Federal 
Reserve Bank rediscount rate, engen- 
dered largely in the last two weeks by 
the raising of both the Minneapolis and 
Kansas City rates from 415% to 5% 
This leaves the San Francisco Bank thi 
only one with a 415% rediscount rate 
and has given rise to numerous predic- 
tions that it cannot be long before the 
New York Bank will raise its rate to 
514%, or possibly 6°. On the other 
hand, the major indices of business 
tivity throughout the country continu 
to hold up surprisingly well, despite the 
usual seasonal decline expected at th 
time of the year and in comparison with 
the corresponding period of 1927. The 
market has been very definitely a profes- 
sional traders’ affair and the average in- 
vestor or conservative speculator has 
found little to excite him in the daily re- 
ports of the SPSSIO] 


1F; 
We Aviation sto 


Is 





“have, of course. 

lowed the _ general 
trend of the market, 
but in comparison 
with other classes of 
securities, have be- 


haved rather better than most. This has 
been attributable to the formation of 
some strong new groupings in the indus- 
try and the issuance of several encourag- 


By J. Allen Grover 


Pynchon & Company, New York City 


ing earnings statements for some of the 


leading aeronautical companies. 


New Companies 

Comet Engine Corporation: Air In- 
vestors, Inc., and the Crocker First Com- 
pany of San Francisco are the financial 
gents back of this reorganized aircralt 
gine manufacturing company. The 
present concern Is a reorganization of the 
old Aircraft Engine Corporation and 
will operate at the Oakland, California, 
plant of the latter company. The prod- 
is reputed to be a fully developed 
type of air-cooled engine made in 


| 


el 


various horse powers 

The capitalization consists of 125,000 
shares of capital stock of no par value, 
of which 60,000 shares will presently be 
outstanding. There was no public sale 


the issue. 





15 Whittelsey Manu- 
facturing Company, 
Frear & Co., of New 
York, and E. B. 
Merritt & Co., of 
Bridgeport, Connec- 
‘ me ticut, have offered 
et? 03 ee 200,000 shares of the 
Class A Convertible Participating No 
Par Common Stock of this company at 
$12.50 per share. There are in all 500,- 
000 shares of Class A Stock authorized 
and this class of stock is entitled to a 
preferential dividend of 70e a share in 





each year, after which it shares equally 
with the B stock. These shares are con- 
vertible at any time into the B Stock on 

share for share basis. The B Stock 
consists of 1,000,000 shares authorized, 
of which 420,000 will be outstanding. 

The business of the company is to 
manufacture the English sport and train- 
ing plane, the Avro Avian, for which 
they own the sole manufacturing rights 
in America 

At the time of the offer of the stock, 
officers of the company issued a state- 
ment saving that, based on present pro- 

tion schedule (on orders already 
booked), the company will earn for the 
period ending June 30, 1930, at least $3 
per share on the Class A Stock outstand- 
ing. 

Atlantic Coast Airways Corporation: 
This company has offered 10,000 shares 
of Common Stock no par value at $17.50 
per share. The company is capitalized 
at 200,000 shares authorized and 160,700 
shares will presently be outstanding. The 
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onthly Financial ‘Review 


company proposes to operate seaplanes 
between New York and such popular 
seaside resorts as Atlantic City, Newport 
and Montauk Point. 

De Havilland Aircraft Company, Ltd.: 
This is not a new concern in any sense 
of the word, as the company has been 
operating successfully in England for a 
number of years, but this is the first op- 
portunity that American investors have 
been given to participate in its activities. 

An American offering of this stock was 
made last week by several New York 
brokerage houses. The capitalization of 
the company consists of 400,000 ordinary 
shares of £1 fully paid stock, of which 
the entire amount is outstanding. These 
American shares do not represent new 
financing on the part of the company. 

The De Havilland Aircraft Company 
manufactures the Moth plane and the 
Gypsy engine in England, rights to both 
of which are owned in America by the 
Wright Aeronautical Corporation. Shares 
of the De Havilland company are traded 
in London on the Stock Exchange and 
are at present traded in New York over- 
the-counter. 


Changes in Capitalization 

The Aircraft Development Corpora- 
tion of Detroit, builders of an all metal 
dirigible which will shortly be tested, is 
undergoing a recapitalization apparently 
as follows: The new company will have 
1,000,000 shares of no par Common 
Stock authorized, of which original 
shareholders will receive 150,000 shares, 
including a stock dividend of 25%, plus 
an additional option warrant on new 
shares of the company at $10 per share, 
in the ratio of one share of new stock for 
each old share held. 

It is understood that the balance up 
to 500,000 shares of the new stock will 
be underwritten by a banking syndicate 
and offered to the public. 

Air Stocks, Inc. This aviation invest- 
ment trust, closely allied with White, 
Weld & Co., has authorized an issue of 
50,000 additional shares of no par Com- 
mon Stock. Present stockholders are be- 
ing offered the right to subscribe to new 
shares at $53 per share in the ratio of 
one new share for each share held. An 
official report of this company shows 
that its net assets have increased 35% 
since January 15th. 

(Continued on page 80) 
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Lady Heath, 

Donor of Cup for 

WomenLight 
Plane Students. 





7 \DY Mary Heath her first instruction on ( 
“a offering, 1 rough tain date (day. hour 
” AERON AUTIM ver minute to be specified), | 
os ip, to the v le of 5100.00, that she complied 
ed , i ! | 
" — ce in_ additional the requirements of this « 
prize of $100.00 in « O test, had no_ instruction 
the f oman Who i tO other than in a light pla 
flu light plane bject as within the above deti 
me llowing cor ns. tion, and that she completed 
her instruction and suecess 
. LER be fully complied with Cond 
he sole judg his tion 4+ on a certain d 
a ontest (day, hour and minute te 
» ‘ nts specified). 
had no previ re Second: an affidavit from 
ny the he id of the s« hool heré 
e plane prio! instruction was received, to 
, to July 4, 1929 eether with affidavits fron 


II ruct the instructor or instructors 
work must | t] to the effect that no pre 
plane that comes CA vious instruction had been 


viven the candidate, 


I ne Clas C10] stl tion began on a cer " 

€., a plane welgning date, giving complete de- 

maim §=Ciup Contest 22 

empt) during the candidate’s in 

te pol m- struction and solo work, and 

letion of work must that the eandidate complied 

id be able to fulfill the with all requirements, and 

ol oll ne re rement ditions, to be ccomplished iecessfully complied with Condition 4 

iw ihree sol | 1 of not less without damage to equipment, ibove, on a date that should be speci- 
e- than five minutes duration ®. Candidate must file with the Lady fied by day, hour and minute. 

I Another sol flight of at least Heath Contest Judge, care of Third: an affidavit signed by two 
of 20 minutes’ duration including Arronavutics, 608 South Dear- disinterested individuals who are con 
1 climb to 2,000 feet and a born Street, Chicago, the follow- petent to judge, to the effect that Con 
rs landing within 300. feet of a ing proofs of performance: dition 4 was successfully complied with 

designated mark First: an affidavit from the candi- in their presence on a date specified by 


Entire course of fli 


light training date setting forth her name, address, and day, hour and minute, and in a plane 
both dual and solo, up to the a statement that she had no instruction which must be described. 
completion of the above con- previous to July 4, 1929, that she had (Continued on page 98) 
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Flight Training 


NCONGRUOUS as it 
seem, of the five squad- 
f] a aol 


may 
rons in which a fledgling 
Naval aviator his 
flight training, Squadron Two, 

a landplane rather than a sea- 
plane squadron, is his severes 
test. The student who enters the 
phase of training has about si 

in the air and is considered good flying 
material—a reputation which he must 
maintain. While in Squadron On 
with its NY-2 seaplanes—he has bee 


] ] f wv? 
ick Of experilel 


receives 


forgiven much for his 
in Squadron Two no errors are palliated 
Every “wrong move” is put down ft 
of ability, and the unfortunate student is 
dropped. In this Squadron the aspirant 
for wings gets down 
flying, and in addition to perfecting his 
air work, he receives elementary instruc- 
tion in the rudiments of military flying 
If he is successful in passing this phase 
of training he has more than a 
metical chance of passing 
course, for after Squadron 
fifteen per cent of the class are dropped 
in the remaining squadrons. But Squad- 
ron Two—like Squadron 
large number of failures; about 
cent of those starting the phase. 
Upon reporting to Squadron Two, the 
student is assigned to one of the thirteen 


to his first practical 


I 
the whole 


Two only 


One—has a 
oU per 


By K. M. Painter 


Part 2 


Squadron mstructors und receives one 
hour's flight instruction every day for 
live davs lime not devoted to flight in- 

ruction is s in overhauling engines 
ind other ground school activities. If, 


five hours of dual instruction, the 


student is recommended by his instruc- 
tor, he is given a solo check by the com- 
miander or executive officer of the squad- 


the instructor does not 


ron If, however, 
consider that the student is ready for a 
solo check but thinks that with more 


time he may be qualified, he recom- 
mends another hour’s instruction; which 
instruction 
check—the maximum 
The solo check—as the 
a check only on the 

take- 
offs, turns, regular and emergency land- 
ings. Failure to pass the check calls for 
. re-check by another test pilot. Fail- 
ure to pass the second check automati- 
eally drops the student from aviation; 
but passing this check, he must pass still 
Successful at last he, as well as 


makes a possible SIX hours’ 
before the 
period allowed 


name indieates—is 


solo 


essentials necessary for safe solo; 


another 


e Navy 


who passed the solo 
check the first time 
to solo one of the lorty NY-1 


These planes have 


those 


is entitled 


landplanes. 


the sume powell plants— 
Wright Whirlwind motors— 
as the NY-2 seaplanes of 


Squadron One, but they have shorter 
more difficult to fly. A 
student never fails to be surprised when, 


wings and ure 


in landing, these planes “drop out from 
under” him. He is the 
planes in Squadron One with their longer 


accustomed to 


Wings sustaining them so that they set- 
tle more slowly 
Primary sol 


S010 
360 degree spill 


involves 180 degree and 
als to a precision landing 


Landings must be made within fifteen 
feet of the mark—a distance less than 
half of that required in commercial 
pilot’s examinations. A check is made 


on the student’s accuracy and his ability 
to land the plane in small fields. A large 
percentage of failures result from this 
check, since the Navv decrees that to be 
consistently safe a pilot must be con- 
sistently accurate 

And, now the successful student is on 
the brink of his 
stunting. Ever since his first spin in the 
seaplanes of Squadron One he has had 
a sneaking fear of his ability to stand 
stunts, and this fear has been magnified 


long-considered real 
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by anecdotes of students who have made 
Immelman turns, falling leafs, and cart- 
vheels, in landplanes. Although there 
has never been an instance of failure be- 
cause of this physical weakness, there 
have been students whose planes needed 
cleaning after every flight until their air- 
minds triumphed. Perhaps the most dif- 
t to perform in the training 
syllabus of Squadron Two is an Immel- 

such warrants de- 
rpose of this maneuver 
at the same time 


is to reverse direction, 


ning altitude. Since the NY-1 is a 
mparatively SiOW pl ine, and because 
Is necessary t have a speed ot 120 


knots per hour to perform the maneuver, 
into a dive to at- 


Then the 


vertically as if for a 


the plane must be put 
n the 

se 1s pulled up 

Just before the plane is horizon- 

an upside down 


half 


ll, and is then heading in the opposite 


required momentum. 


vith the earth in 
on, it is maneuvered for a 


lirection, having gained considerable al- 

le. To properly execute this ma- 
eption ol timing 1s re- 
practice. And, 
practice means repetition which often 
results in a sensation not unlike that of 


neuver a nice pert 


quired—gained only by 





the first cruise 


The student is checked on Immelmans, 
govers, 8’s, spins, cartwheels, falling 
s, rolls, and loops, and a passing 


him to enter upon the 
phase of Squadron Two’s training which 
rmation flying—so far 
ry-flying instruction 
received. Form three 
nd together in this 


itions ol 
es take-off and 


squadron—in more advanced squadrons 


they take-off individually and meet at a 

endezvous. For the first two hours of 
mation flying 

1 tructor rides 


th his student— 


h plane carry- 

¢ an instructor 

nd a student ay 
Take-offs and 


ndings are prac- 
d, in Vee for- 


nm. Then the 


instruction 


echelon 


flying 
ormations, and 
crossing over from 


Vees to echelons 
At the end of an- 
other four-hour 
practice period, 
they receive a 
check on the for- 
mation. Consid- 
ered in this check 
is the regularity 
of the formation, 


correct spacing (about 50 feet for this 
type plane), and line of bearing. 

In landing and taking off in formation, 
the student is schooled in the necessity 
of watching that part of the ground for 
which he is visually responsible. Thus, 
the man flying position two—left of the 
leader in a Vee formation—is on the 
lookout for field-obstructions to the left; 
the man flying position three—right of 
the leader—is on the lookout for field- 
obstructions to the right; and the man 
flying position one—leading the forma- 
tion—keeps his eyes ahead. Planes in 
position two and three take off before 
the leader since they fly at a higher alti- 
tude, and there is a tendency on the lat- 
ter’s part to look behind and make sure 
that the other planes have left the 
ground before he takes off. The first 
tenet of formation flying is confidence, 
and in looking back the leader displays 
no regard for his followers’ ability. This 
is as bad as it is dangerous, and the re- 
cent ground-crash which resulted in two 
fatalities was directly due to a formation 
leader’s unheeding the first rule of suc- 
cessful group-flying. Three NY’s were 
practicing take-offs from Squadron Two 
field. The leader of the ill-fated forma- 
tion looked back, and before he realized 
what was happening he had headed his 
plane into the safety area and its pro- 
peller was ploughing through the parked 
plane, the tail of which was its first ob- 
When the propeller reached the 
gasoline tank—the work 
both planes caught fire. 


stacle. 
of seconds— 


The student 


and instructor in the parked plane were 
killed, and the student flying the forma- 
tion was badly burned before he could 
flip his safety belt and climb out of his 
burning plane. 





ov 


The final stage of formation instruc- 
tion in Squadron Two is an eight-hour 
cross-country flight. Three plane for- 
mations make this trip, having for thei 
objective a field four hours distant. 
There they take on gasoline, and fly back 
together. If a student has a forced land- 
ing on this flight he is thrown entirely 
upon his own resources, in strange coun- 
try. Some weeks ago the leader of a 
cross-country formation developed en- 
gine trouble which necessitated an im- 
mediate landing. His description of his 
first recourse to an emergency landing 
should be interesting since it resulted in 
commendation from the Commandant of 
the Air Station, Admiral J. J. Raby. 

“T was leading a formation of three 
NY's on a cross-country to Pascagula,” 
explains Ensign Ward. “Each plane was 
piloted by a student and carried a me- 
chanic. We were about 18 miles out 
from Pensacola, flying at an altitude of 
about 4,000 feet, and I could see Foley 
on the left, and Mobile Bay in the dis- 
tance. I checked up carefully on my 
instruments to be sure the engine was 
functioning perfectly for the over-water 
part of the hop since the ceiling was too 
low to permit a really safe altitude. The 
oil pressure had dropped three pounds— 
not serious, but worthy of notice. I saw 
that the ‘mech’ noticed it too, but he 
smiled; that much didn’t matter. But 
the pressure gauge now held our atten- 
tion, so we were interested spectators 
when some thirty seconds later it began 
to drop like land values at the end of a 
boom. We saw it hit 50, hesitate, and 
then drop swiftly to zero. 

“T looked at the mechanic for confir- 
mation of my doubts, since he was di 
rectly responsible for the condition of 
the engine. He 
grinned and 
po inted down 
There wasn : tT 
much doubt about 
it. Lack of oil 
will ruin a 
eight-thousand- 
dollar motor in 


good 


less time than it 
takes to soft boil 
an egg. So I cut 
the gun and 
turned back 
toward Foley 
with little more 


than enough alti- 
tude to make it. 


With the motor 
off, it was nice 
and quiet so I 


‘mech’ 
Was a 


asked the 
if there 

field in the town 
He replied that 
there was a ball 
park, so with no 
other alternative 
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I decided to land there. Imagine my 
embarrassment when I got close enough 
to see that the park was only an infield 
surrounded by wires. I certainly de- 
plored the home team’s lack of heavy 
hitters. 

“Still having a little altitude, I turned 
to the right in search of landing space. 
The fields were tiny and ploughed. The 
wind was across the road, and there were 
telephone wires alongside—I couldn’t 
land there! Then I saw an unploughed 
stretch about the size of a conservative 
back-yard; but its length was parallel 
with the wind. Being just a little past 
the down-wind end of it, I turned with 
a'steep bank and dropped over the fence 
in a nose-high side slip, straightened out, 
and we touched in a perfect landing. 
Although I had sizeable wads of cotton 
in my ears; despite the yelling of the de- 
lighted children running toward us, I had 
no trouble hearing the mechanic’s sigh 
of relief. In fact, I sighed myself!” 

After the cross-country hop, the stu- 
dent goes up for an altitude test. To 
pass this phase, the pilot must take the 
plane up as far as possible (about 12,000 
feet) without suffering any physical ef- 
fects from the altitude. He is then ready 
for the final check which determines 
whether he is to be promoted or 
dropped. Consid- 
ered in this check 
is all the work of 
the squadron which 
must be executed 
smoothly as well as 
safely; take-offs, 
turns, acrobatics, 
emergency field 
work, and Jandings. 

The student first 
flies a service-type 
plane in Squadron 
Three. In the first 
two squadrons he 
has received in- 
struction in pri- 
mary-type planes 
designed exclu- 
sively for instruc- 
tion purposes and 
not met elsewhere 
in the service. 
From now on he 
will fly planes of 
the type used with 
the Atlantic and 
Pacific fleets. 
Squadron Three is 
concerned with the 
heavy seaplanes— 
T-3-M’s and SC’s 
—designed for tor- 
pedoing and bomb- 
ing. These planes 
have 800-horse 
power motors— 
four times the 
power of the pri- 


mary-type planes—and are so heavy 
that they are controlled by a wheel and 
yoke instead of a stick. Previously the 
student has been confined to ‘two-place 
planes, but these “big boats” carry five 
comfortably. 

Because of these differences it is im- 
perative that he have instruction before 
attempting to solo. After he passes a 
check, he is allowed ten hours’ solo-time 
to perfect his handling of the plane. He 
is then ready to work upon its various 
military missions. Since most military 
flying is done in formation, he is given 
practice flying three, five, and six-plane 
formations. 

In ground-school the student has mas- 
tered the theory of bomb sights and tor- 
pedo directors. He is now ready to put 
these theories to practice, starting with 
the bombing planes—T-3-M’s. Two stu- 
dents fly together, alternately designated 
bomber and pilot. For the first two 
hours of practice they fly individually, 
dropping miniature dummy bombs from 
an altitude of 2,000 feet. Still flying 
individually, the altitude is increased to 
4,000 feet, for the next two hours of 
practice. Then the student is ready for 
live bombs. 

Outside of Pensacola Bay, in the Gulf 
of Mexico, lies the old battleship 


Enlarged from a photo, taken at 6,000 feet, showing a hit 


on the old Massachusetts. 
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Massachusetts — sunken, but with its 
upper decks just awash. Robbed of its 
glory, this veteran now proxies for the 
enemy, serving as a target. Live bombs 
calculated to rend its decks are dropped 
from an altitude of 5,000 feet, but the 
anti-submarine bombs used in practice 
lack sufficient charge to accomplish the 
purpose. An instructor watches the 
drops from another plane to check on 
the student’s accuracy—while engaged in 
this checking, the instructor is known as 
an observer. 

The student is now ready for forma- 
tion bombing. Large dummy bombs 
about five feet long are used in this 
practice, and the Massachusetts serves 
as target. A student designated as 
bomber in the leading plane of the for- 
mation sights the target, and the pilots 
of the other planes in the formation sig- 
nal their bombers to release when they 
see the bomb released from the leading 
plane. It would seem that this daily 
water-disturbance would discourage 
fishermen, but a few months ago a 
staunch disciple of Izaak Walton was 
“tied up” to the Massachusetts, enjoy- 
ing the quiet that is conducive of a 
2ood catch, when a three-plane bomb- 
ing formation hove in sight, five thou- 
sand feet above. From that altitude, it 
was impossible for 
the bomber to sight 
the small boat 
alongside the tar- 
get, and only after 
he had released his 
ominous missiles 
did he see a speck 
dart out from the 
target. His drop 
acted as a signal, 
and four more 
bombs were on 
their way. Fortu- 
nately, the man in 
the boat escaped, 
but it must have 
been a thrilling few 
minutes for him, as 
it was for the 
bomber who saw 
his drops make a 
pattern around the 
panic-stricken vic- 
tim. As far as the 
fisherman knew, 
the bombs were 
loaded, and even 
after they had 
safely hit the 
water, he could not 
be sure that they 
wouldn’t explode 
and send him and 
his frail craft flying 
into space. 

Formation bomb- 

(Continued on 

page 82 
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Three of the 
: Latest— 


\ 





ga, pontoon- 


This Lockheed Wasp Veg 
equipped, slips off the water in fifteen 
seconds with a full load of nearly 1,500 
pounds, including a pay load of 750 
pounds, 85 gallons of gasoline, 8 gallons 
/ j of oil, and 210 pounds of pilot. The 
Vega seaplane flies wide out at 150 m.p.h., 
cruises at 130 m.p.h., lands at 50 m.p.h., 
and has a range of 650 miles. 


sack of mail has been taken 
n Stearman mailpits. This 
is flown by t Varney Air Lines 
1 tl Wester Air Expre ss, is powered 
Wi lit Wl y : It has a top 
speed of 126 m.p.h., a cruising speed of 
105 m.p.h., lands at 41 m.p.h., climbs 
f 1 minute from sea level, and 

vice ceiling of 18,000 feet. 





The Flamingo is a new six to eight 
place steel and dural monoplane manu- 
factured by the Metal Aircraft Corpora- 
tion of Cincinnati. It comes with Hor- 
net or Wasp equipment and flies at top 
speeds of 140 or 135 m.p.h., respectively. 
It cruises at 120 or 115 mp.h. The 
Flamingo Hornet carries a useful load of 
2,540 pounds and a pay load of 1,355 
pounds. The Flamingo Wasp carries 
2,640 pounds of useful load, and 1,455 
pounds of pay load. The checkered 
water tower comes extra. 
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Roland G. Garros in the tiny Demoiselle. 
Audemars 














Both he and 
succeeded in flying this tricky little thing from 
an altitude of 7,240 feet at Mexico City. 


Latin--America s First 


Bird Men 


LOWN from an uneven field nearly 

a mile and a half above sea-level 

the first aviation meet ever held 
south of the Rio Grande has been a 
matter of history for over eighteen years, 
yet in it were performed, with light and 
crazy monoplanes of low power, some 
of the most daring stunts seen until the 
war in Europe developed battles in the 
clouds. The writer has particular occa- 
sion to remember this “flying circus” of 
February, 1911, because he was instru- 
mental in making the arrangements with 
the government of Mexico for the meet, 
and because, had it not been for the 
activity of one department of that gov- 
ernment, he would have failed to collect 
his share of the proceeds. 

With the daring which marked the 
short but brilliant career of another of 
the same name, John B. Moissant s 
out from New Orleans with five aviators, 
four of whom could fly, and five Bleriot 
monoplanes, modified in minor particu- 
lars, and renamed “Moissants,” in honor 
of the owner and manager of the show. 
With an assistant manager, and two me- 
chanics, they arrived at Mexico City, 
by way of Vera Cruz, while three revo- 
lutionary armies of considerable size were 
slowly closing in on the capital of the 


By H. H. Dunn 


southern republic. The movement of 
these armies, led by Francisco Y. Ma- 
dero and Pascual Orozco on the north, 
ind Emiliano Zapata on the south, made 
ny trip to Mexico by Americins fraught 
Especially was there 
revolt-torn 


with real danget 
danger in taking to that 


country such valuable baggage as air- 


The revolution later resulted in the 
ousting of the president, Porfirio Diaz, 
vho had ruled the country with an iron 
hand for 35 years, and the seating of 
Madero as chief executive But, on 
February 20, 1911, when Moissant and 
rrived, there was no peace in 
Mexico, outside the ceapit il, which itself 
rested on a political voleano that might 

iny moment blow the whole city 
higher than any of the aviators cared 
With the support of President 
D which I had obtained, and with a 
rd of an entire regiment of federal 


his fivers 


soldiers, however, a “flying field” — if 
it could be ealled, was laid out on 
plain at Penones, a suburb of Mexico 
City, only a few miles south of the na- 
tional palace. 
There were unloaded the five mono- 
planes and their riders. There was 
Charles Murphy, who never left the 


ground: Roland G. Garros and Rene 
Barrier, who made names for themselves 
in the French flying forces during the 
World War; Edmond Audemars, whose 
greatest claim to distinction was that he 
flew the smallest plane then known; and 
Rene Simon, youngest of the adventurous 
crew, a reckless daredevil who is still 
remembered in the beautiful capital of 
Montezuma and Cortez and Juarez. 
There were no hangars, no runways, 
the field, and 


not even a leveling off o 
no stands or fences. By efforts so elf- 
fective that they still surprise even me 
the one who made them, we succeeded 
in getting three sides of the field en- 
closed by a high barbed-wire fence; 
“bleachers” of undressed boards erected 
in sufficient quantity to house 15,000 
spectators 5 boxes with chairs, graced by 
the name of “naleos,” set up lor the 
distineuished guests; and two huge tents 
placed at the city end of the field, to 
serve as hangars. All this was accom- 
plished in less than a week, and to those 
who know the futility of trying to move 
a Latin-American at more than a slow 
walk, the task may seem Herculean, but 
when Garros’ mechanics rolled out his lit- 
tle Bleriot for what was to have been the 


Or 


first flight, on the 25th of February, the 
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Che Standard of Avrcrafe Comparison 





ERE'S the story of Travel 

Air brought up to date—a 
fully illustrated sixty-eight page 
book — takes you through the 
new five unit Travel Air factory 
—shows in pictures how Travel 
Air planes are made— carries 
photographs and full descrip- 
tions of the three types of 
Travel Air Cabin Monoplanes 
(4 and 6 place) and the eight 
types of Travel Air open cock- 
pit biplanes—also “action” pic- 
tures of Travel Air— photo- 
graphs of prominent owners— 
list of Travel Air dealers and 
distributors. Send for your 





copy. Free on request. 





Travel Air Cabin 
Monoplane 
6-place 


TRAVEL AIR 
COMPANY 


WICHITA, KANSAS 





Se ehA 
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Growing Daily in Popularity 


Nearly every day additional endorsements of the splendid results obtained 
with the Swallow T-P (Approved Type Certificate No. 105) in school work, come to 
the factory. 

“Students solo in less time”? —“ Visibility much better than any other I have 
ever seen’’—‘“‘Controlability truly remarkable’ —‘‘ Maintenance cost very low’’— 
these are but a few of the many. 

Write or wire us today for the name of our nearest dealer, who will be glad 
to demonstrate this exceptional plane to you. 

The price is only $2045, fly-away Wichita. 








TRE SWALLOW AIRPLANE co. 


Ces WICHITA, KANSAS 










IN TRANSPORTATION GEARED FOR 
THIS SWIFT AGE LIES al HL} ee OF 


AS WELL AS IN COST 






a 
‘2 





Wichita to Alaska‘and Return 
—13085 Miles in 127 Hours. 











Parker Cramer flew a Monoplane Cessna 
over half way around the world in five days. 
His only maintenance was one spark plug 
cleaned and one valve clearance adjusted. 







MONOPLANES NN 
(ClESSNA 


Monoplanes Cessna are being delivered 
to New York regularly for eastern buyers. 
They fly the 1325 miles in 11 to 12 hours. 
The fastest train time is over 40 hours. 













Our records for three average trips to 
New York show a total cost for gas and oil 
per hour of $2.50, $2.36 and $1.76. Total cost 
of trips less than $25.00 each—slightly un- 
der 2c per mile. Train fare without Pullman 
for this trip is $55.64. 


MONOPLANES CESSNA are not only 
the greatest time savers for the busy execu- 
tive—but actual records prove that travel in 
these four-place cabin planes is also the 
most economical from a cost per mile stand- 
point. 














Write our sales representatives for ilJus- 
trated literature. 








Manufactured by The Cessna Aircraft Co., Wichita, U. S. A. 


CURTISS FLYING SERVICE, Ine. 


Sole Sales Agents for United States and Canada 
NEW YORK OFFICE, GARDEN CITY, LONG ISLAND 
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The Kinner Powered 
imerican Eagle Biplane 
is manufactured under 
{pproved Type Certifi- 
cate No.124,and is priced 
$4,595, flyaway Kansas 
City. American Eagle 
airplanes are also pow- 
ered with Hispano Suiza, 
Wright Whirlwind, OX5 
and OXX6 Curtiss, Axel- 
son and LeBlond motors. 
There’s an American 
Eagle for every purse 


and purpose! 
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American Eacte does tt again?! 





The world of aviation naturally 
looks to American Eagle for 
the outstanding new airplane 
of the year. Yet even so, the 
new Kinner Powered American 
Eagle Biplane comes as a star- 
tling achievement. No one can 
believe its uncanny perform- 
ance without actually seeing it. 
Here—at last—is a plane which 
all but flies itself! 


Dive it to terminal speed with 
any load—release the controls 
—and after two or three oscilla- 


tions it will level off perfectly! 





AMERICAN EAGLE AIRCRAFT Cor 


..- Pull it into a stall — release 
the controls —and it will level 
off with no help from the pilot! 
.- + Force it into a spin—let it 
spin as far as you like regard- 
less of load—and it rights itself 
with no hand on the controls 


and continues in level flight! 


We are eager to demonstrate. 
See the American Eagle dealer 
nearest you or write for com- 
plete information and interest- 
ing literature. An extraordinary 
sales proposition is now being of- 


fered to dealers and distributors. 








P. KANSAS CITY - KANSAS 


Here’s atypical report giving 
actual facts on the perform- 
ance of the Kinner Powered 
American Eagle Biplane: 
“Arrived Montgomery from 
Kansas City with no adjust- 
ment of any nature in motor 
or ship. Following figures 
based on 1,032 miles: Cruis- 
ing flight 15 hours average, 
8.8 miles per gallon, 7.8 
gallons per hour. 125 miles 
per quart of oil. 70 miles 
per hour against head wind 
to Birmingham. Cost of gas 
and oil 2.5¢ per mile.” 
(Signed) L. G. MASON, 


President Montgomery School of 
4 i M. -y, Alabama 


Aer ; 4 








FAIRFAX AIRPORT 


























Garros and the Bleriot, in which he climbed to 4,758 feet 

above the valley of Mexico, itself 7,240 feet above sea level. 

Garros afterward flew over the Alps and across the Medi- 
terranean, and was an Ace in the World War. 


field was as ready as it could have been 
made if a month had been spent on it. 

Then came the joke of the meet. Just 
as Garros stepped into his machine pre- 
paratory to taking off on what had been 
widely advertised as the “first flight” 
from an altitude of 7,240 feet, the actual 
elevation of Mexico City, and with a 
crowd of 10,000 people watching, a 
clumsy biplane rose from the opposite 
end of the field. In it, chortling with glee 
and wildly applauded by all the spec- 
tators, was Alberto Braniff, a native of 
Mexico, who, it later appeared, had 
vowed that no “Gringo” should mak« 
the first flight from Mexican soil. 

So secretly that even the newspapers 
did not know of it, Braniff, member of 
an immensely wealthy family, had im- 
ported a Farman biplane, only a little 
more stable than the monoplanes. This 
plane, looking more like a huge box kite 
than anything else, he had assembled in 
an old shed not far from the field, and 
there, in fifteen days, without an in- 
structor, had learned to fly it. In it, 
Don Alberto, wabbling now this way, 
now that, dipping and rising like a duck 
looking for a place to alight, managed to 
rise to a height of about 300 feet, after- 
ward announced as 500 in the 
papers. He circled the field twice or 
three times—my memory fails me after 
more than seventeen years—and came 
down directly in front of the tent- 
hangars of the Moissant aviators. 

Erratic as his flight had been, it was 
all his own, and his landing was as per- 
fect as any made later by the foreign 
flyers. Braniff clambered out of the high 
cockpit, and, helmeted, goggled and 
sweatered as if for an altitude climb, 
advanced with both hands extended, to 


news- 


welcome the visiting bird-men to the 
soil of Mexico.” There was nothing to 
do but take the young millionaire seri- 
ously. As a matter of fact, he had done 
a daring stunt, but one which made John 
B. Moissant’s stiff mustaches crinkle with 
something much akin to anger. After a 
while, however, the point of the jok« 
hit Moissant amidships, and he laughed 
is heartily as did President Diaz and 
Guillermo de Landa y Escandon, gov- 
ernor of the Federal District, who to- 
cether watched the “native son” do his 


stuff. 
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The Third Regiment Band broke into 
the soul-stirring National Anthem of 
Mexico, to which it did full justice, since 
it was one of the best among several 
good bands in a land where music 
is an integral part of life. Then it played 
“America” with some success, and, em- 
boldened by this, struck up “For He’s 
a Jolly Good Fellow!” Fortunately, by 
this time, Garros was taking off, and 
the center of interest passed from the 
band to the flying field. 

Garros, Barrier, Simon and Audemars 
were of that tribe known as “born fly- 
ers,” else they never would have es- 
saved to rise in those flimsy crates from 
such an elevation. Unfortunately, the 
diminutive Audemars did not get the op- 
portunities he might have had in this 
meet, but when he did have a chance, 
he performed as well as any of them. 
On this first flight, Garros, unaccus- 
tomed to the altitude—though he after- 
wards flew the Alps—made three low 
circles of the field before he could lift 
his Bleriot above 500 feet. Then he 
began to climb, and as the dragon-fly 
body of the plane faded into the blue, 
Simon and Barrier took off simultane- 
roar of motors 





ously, with a combined 
that would be drowned by one Wasp 
of today. 

Soon, they joined Garros in the sky, 
and, together or separately, planed 
down over the heads of the spectators, 
ninety-nine per cent ot W hom had never 
seen a plane until that day, to rise again 
in long, upward curving lines of flight 
that seemed to touch the 20,000-foot 
peak of Popocatepetl, the sleeping vol- 
cano half a hundred miles away. Then 
s and did other evo- 





they cut pigeon wing 
lutions in the sky, chased each other’s 


The aviators at the Mexico City Aviation Meet. 
(1) Charles Murphy; (2) Roland G. Garros; (3) Rene 
Barrier; (4) Edmond Audemars; (5) John B. Moissant; 
(6) Rene Simon. 
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Jim Kelly, co-pilot and mechani 
of the “Fort Worth” 





Robbins, owner and pilot of 


the “Fort Worth” 





Refueling the “Fort Worth” with -TP- Aviation Gasoline on her flight which began at 11:33 
a. m. on Sunday, May 19, 1929, and lasted until 4:05 p. m. on Sunday, May 26, making a 
world’s endurance record of 172 hours, 32 minutes, 1 second. This betters the former record 
by 21 hours, 51 minutes, 10 seconds. 


d “.TP. SOLVES THE PROBLEM OF AERO MOTOR LUBRICATION.” 


(signed) Reg Robbins 


In a letter addressed to the Texas Pacific Coal and Oil Company Reg 
Robbins says:— 
“During my recent endurance flight in which a new record was set at 
172 hours, 32 minutes and 1 second, your -TP- Gasoline, -TP- Aero Motor 
Lubricating Oil, and -TP- Aero Rocker Arm Lubricant were used exclusively 
and gave perfect performance throughout the flight. The motor in my ship, 
Fort Worth, had had approximately 525 hours before starting this flight and 
was still operating smoothly when we were forced to land on account of an 
accident to the propeller. The oil strainer was not cleaned during the flight 
and the valve tappets showed but seven-thousandths of an inch wear. Having 
used your products exclusively for the last year I was confident that insofar 
as lubrication was concerned there would be no cause for worry. I believe 
that your oil and rocker arm lubricant have solved the problem of aero motor 
lubrication. The record itself is sufficient proof of the results secured using 
Texas Pacific products.” 
The products referred to were supplied from the 
regular stock at the Fort Worth Municipal Airport. 


TO STAY IN THE AIR USE -TP- PRODUCTS 


TEXAS PACIFIC COAL AND OIL COMPANY 
FORT WORTH, TEXAS 
| New York St. Louis Los Angeles 


= @_ -TRAERO Motor Lusricatinc OIL 





PATENT PENDING 








Texas Pacific Coal and Oil Company, Fort Worth, Texas 


Please send me, without obligation, your Pilot’s Log Book. 
Name... Shae acca ciel ae: i — 
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Used Exclusively in the World’s Record Flight of the Fort Worth 
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-TP- AERO MOTOR LUBRI- 
CATING OILS are new—the 
latest development in scientific 
lubrication. They have been test- 
ed and approved by leading man- 
ufacturers of airplane engines 
and by many leading pilots. They are STRAIGHT-RUN 
OILS, NOT BLENDED OR COMPOUNDED, produced 

; ‘ -TP- AERO ROCKER ARM 
from pure, paraffine-base crude by a process for which 

LUBRICANT 


patents are pending. 
This process has marked advantages over othermeth- A pure, paraffine-base, low-cold- 


ods. It removes all the paraffine wax, while preserving test, mineral-oil lubricant. Free 
all the lubricating bodies in the crude. Elimination ot flowing—will not carbonize. 


the wax is responsible for its low cold test. Send 50c for 1-pint trial can. 


USE-TP-PRODUCTS FOR MORESAFE FLYINGHOURS 
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A New-Day Plan 
with a Background and a Future 


The New-Day Barling NB3 takes off from a background of 
established stability. Its manufacturers, the Nicholas-Beazley 
Airplane Co., Inc. are not adventurers in the field of aero- 
nautics. This firm, already America’s foremost aviation supply 
house, enters the manufacturing division with experience— 
valuable in both the production and marketing of this 
New-Day Plane. 

And the NB3 is not just another airplane. It is an entirely 
new conception of construction and performance—embody- 
ing the qualities that give popularity and salability. 

Performance is phenomenal. Record after record has been 
shattered by the NB3—and inherent stability permits the 
novice to fly it with ease. 

Surprising Wing Strength Amazingly low in price, this all-metal structured, three 
This photograph of thirty-eight men standing on place, low-wing monoplane, completely equipped, is only 
the Barling NB3 patented wing gives some idea $3600—fly away Marshall. 
of the great strength engineered into the wing. 7 js ‘“ , 
Six and one-half times the total weight of the Successfully established dealers may still obtain franchises 
ship has been successfully applied to the wing in a few desirable territories. 
—without any indication of weakness. 

NICHOLAS-BEAZLEY AIRPLANE COMPANY, Inc. 
Manufacturing Division Marshall, Missouri 


BARLING 
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Danger that lurks 
in a FROZEN STICK 
is eliminated 


By Design and Equipment the Whittelsey Avian ts the finest 
plane in the world for training and sport. 





T H E OvuTS TAN DING SPOR T AN D 
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N the records it holds the Avian has a real claim to fame— 
England to Australia, first solo flight—longest flight in a light 
plane—fastest time England to India—longest solo flight IN ENGLAND 








ever made. 

But this famous light plane has achieved its real record in 
training and club flying. Piloted by all types of flyers, flown 
through the varying climates of the earth, the Avian has justified 
the confidence of its builders. Years of air miles have set it apart 
as the safest, most enduring, most stable light plane in the 
world. Only such superlatives can describe the air-worthiness 





of this light plane. 


Safety is Added to Safety 








Now the Avian, which by design boasts of a great margin of 
safety, has added to its equipment one of the outstanding achieve- 
ments of modern aerodynamics—the Handley-Page wing slots. 


The slotted wing accomplishes the following: Permits stalled 
turns without falling into a spin—enables ship to regain flying 
speed after stall with less loss of altitude than usual—materially 
improves lateral control by decreasing the counteracting yawing 
moment—decreases landing speed—practically eliminates possi- 





bility of ship going into spin in clouds or fog. 


SAFER LANDINGS. Split-axle undercarriage with its un- 
usually wide track, exceptional strength and greater resilience 
insures safer landings on rough ground. The Whittelsey Avian 


can be turned in its own length. 


Designed for the sportsman too. The wings of the Whittelsey 
Avian can be folded by one person in a few moments. The tele- 
scopic: jury struts, which must be placed in position before 
folding, are automatically slipped under the upper wings when 
not in use. With the wings folded, the Whittelsey Avian can 
be housed in a small shed. 


For comfort in flight, for ease of maintenance and economy of 
operation, for manoeuverability in the air and on the ground, 
no other light plane can approach the Whittelsey Avian in per- 
formance. It is the plane that will contribute to the flying 





instructor's reputation as a safe pilot. IN AMERICA 


S PEC IFICATION S miles to gal. of oil — Speed: Maximum, 102 MONEY TO BE MADE—Now we are proceed- 
m.p.h.; cruising, 85 m.p.h.; landing, 35 m.p.h.; ing with national distribution. Rich territories 

—Ceiling: 18,000 feet—Cruising Range: 5 hours are still open to reputable dealers and dis- 

or 430 miles—IVeight: Light, 875 lbs.;—Aero- _tributors. For comple information concern- 


Power Plant: Cirrus Mark Ill, 95 H.P. air-  batics: 1450 Ibs.;—Top, 1600 lbs.—Dimensions: ing representation, szles plan and detailed 
cooled, four-cylinder in-line aircraft engine. Wings span, 28 ft., width folded, 914 ft.— story of this famous light plane, write the 
Famous for economy of operation and mainte- height overall: 814 ft., length overall: 24 ft.— Whittelsey Mfg. Co., Dept.C-2. General Office 
nance. Topoverhaul at2oo flying hours. Econ- Price: Only $4995, Flyaway or F.O.B., Bridge- and Plant, Bridgeport, Conn. (formerly the 


les to gal. of gas—5so0o0 _ port, Conn, Whittelsey Body Co.) 


ny of Operation: 20 mil 





TRAINING PLANE IN TAs WORLD 
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tails back and forth over the field, send- 
ing a flock of half-wild mules in headlong 
flight toward the hills, and then, together 
again, came to a landing with scarcely 
ten feet between them. The writer has 
watched hundreds of planes at play since 
that February day in 1911, but never yet 
has seen any evolution more beautiful 
than the finishing flourish of Garros, 
Barrier and Simon put to that first of 
their many flights from the ancient Vale 
of Anahuac. 

On another day, Simon flew across 
Mexico City, with its nearly a million 
inhabitants, to drop a leather message 
case at the feet of President Diaz, as he 
walked on the great platform 
which fronts the Castle of Chapultepec, 
summer residence of the rulers of Mex- 
ico. The dynamic President, then more 
than 70 years old, picked up the case, 
read the message, which was from Man- 
ager Moissant, and waved his black rose- 
wood stick enthusiastically at the young 
Frenchman swinging in a wide circle 
above him. 


stone 


Later, the president desired 
to be taken aloft by one of the flyers, but 
his official family finally dissuaded him, 
though I may say without violating any 
confidences, that all of one afternoon it 
much appeared that one of the planes 
would be commandeered and one of the 
aviators “invited” to take President Diaz 
aloft. 

Again, circling the city, Simon saw be- 
neath him the skyward-pointing stone 
towers of the ancient Cathedral, nearly 


The author, H. H. Dunn, 
who obtained the support of 
the Mexican Government 


for this meet. 














four hundred years old. Pointing for 
them he flew just over their tips, and, 
circling about over the western section 
of the city, returned to put his mono- 
plane directly between the twin horns 
of the great church. On this accom- 
plishment the populace was divided, 
about half being stricken with awe at 
the feat, the other half with wonder 
that this God-defying bird-man was not 
instantly slain by the Deity in whose 
honor the towers bore gilded crosses! 
This piece of audacity got the Moissant 
aviators more space in the native-lan- 
guage newspapers than all the rest of 
the aviation meet, but, oddly enough, the 
Mexican “Herald,” an English daily, 
thought more of the incident when Bar- 
rier chased a flock of blackbirds all over 
the flying field, herding them hither and 
yon as a vaquero on a highly-trained 
cow-pony might raddle a herd of cattle. 

And, indeed, this was the most fool- 
hardy stunt of the meet, for, had one 
of these birds hit Barrier’s propeller, the 
forecasts of the Mexican editorial writers 
oncerning inevitable tragedy at the fly- 
ing field might have been fulfilled. As 
it was, the meet went off without an 


} 


ecident, and met with the combined 
ipproval of Mexican government and 
people, while it also aroused tremendous 
interest in aviation in all the lands to 
the south of that republic. 

Out for an altitude flight one clear 
ifternoon, Garros rose to 12,192 feet 
ibove sea level, or nearly 5,000 feet 
altitude of 7,240 from 
Technically, this was 
incident of the 


more than the 
vhich he started. 
the most interesting 
meeting, but it aroused little interest in 
the native or foreign press. When Au- 
demars brought out the tiny Demoiselle 
monoplane, less than half the size, even, 
of one of the Bleriots, he attracted more 
ittention in his efforts to get into the air 
than did any of the other aviators with 
their regulation planes. And Audemars 
finally sueceeded in flying the tricky 
little Demoiselle, as did also Garros, but 
none of the others would attempt it. 
The motor and fuel tanks were above 
the wings, which were shaped more like 
those of a bat than an airplane, and one 
rather expected them to flap in place 
of remaining stiff and quiet. When Au- 
demars took off in this queer little “bug 
plane,” as the Mexican reporters called 
it, the crowd broke through the wooden 
barriers, brushed aside the soldiers with 
their little monkey caps and unloaded 
rifles, and surged around him on the 
field 

All the panoply of government in a 
land of paternal dictatorship was there, 
with the president and his family ar- 
riving at the stands one day in a huge 
carriage drawn by spanking black horses 
and surrounded by the presidential guard 
On the next day, 
a huge foreign 


with drawn sabers. 
Diaz would appear in 
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Rene Simon, the youngest 

of the flyers, who flew over 

the towers of the Cathedral 
at Mexico City. 


limousine, his horse guards having the 
time of their lives trying to keep up 
with the automobile. 

Society—some of it straight down from 
Cortez and Montezuma’s sisters—also 
vas there, in all the power of Spanish- 
American which is certainly 
among the most amazingly beautiful 
beauty on earth. Ambassadors and Min- 
isters, consuls and officials of nations 
and states, attended en masse, and it is 
doubtful if there has been so small an 
aviation meet in the history of flying 
which ever attracted so many notables 


beauty, 


to so poor and ill-prepared a place. 

It was a romantic enough experience, 
with the lazy charm of the old capital, 
the glamour of the undertaking itself, and 
the attention paid us by the people of 
the city. Though flying is still an exact- 
ing mistress those who wooed her 
eighteen years ago felt her caprice In a 
greater measure. We were, in a sense, a 
barnstorming circus troupe, but in a 
larger sense, we were the advance repre- 
sentatives of a whole new era of human 
adventure and enterprise. 

The final day of the meet, after each 
of the visiting flyers had been presented 
to the president and other dignitaries, 
more than twenty valuable cups and gold 
and silver trophies were presented to 
them. Probably I shall be violating ho 
confidence, again, when I say that twen- 
ty-four hours later, virtually all of them 
were in the National Pawnshop. To this 
it should be added that none of them 
were placed on display, or offered for 
sale, until the aviators and their Bleriots 
were on board ship, safely out of Vera 
Cruz harbor, bound for New Orleans 
once more. 
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I Could Fly— 
Just Give Me 


The Experiences 
of a Pilot’s Wife 











a Plane! 


By Kathryn Ward 








“Be sure to step on the wing bracing” is a necessary pre- 
liminary but a difficult business in plus-19’s. 


T can’t be done—a man might as 
well try to fly,” said our ancestors 
when they wanted to express the 
limit of human impossibility, and there- 
by imperiously implied that what man 
couldn’t, was entirely out of the ques- 
tion for woman. Now I’m married to a 
man who flies—who holds a Naval Avi- 
ator’s designation—and I’ve come in for 
my share of flight discussions. I’ve run 
the gamut of nervous emotions that 
precedes a student’s final check, and I’ve 
heard the inside story about “bilging” 
a high-ranking officer, but I’ve 
been impressed. I’ve always felt that 
if women had an opportunity—! And 
so I got my chance. 

But to go back to the beginning of 
my flight career. In the Spring of 1924 
my cousin—who flew with the Army in 
France and now operates a2 commercial 
flying field in Virginia—came to Wash- 
ington, D. C., with one of his planes 
and invited me to ride down to Ports- 


never 


mouth, Va. It was the time of the 
County Fair, and the Chamber of Com- 
merce had expressed its desire for a 


passenger-carrying plane. Roy came to 
the Capital on a memorable Friday 
night, and most of the time between 

Saturday morning at ten 


then and 
o'clock was spent in convincing my 
mother that flying was a safe business. 
As I remember the arguments they were 
pretty vood, though what I could say 
ibout flving at that time is questionable 
for I had never been in a plane. But 
mother and I were on like ground, and 
I must have been in better form, for 
the siege was successful. 

I was writing features for a Washing- 
ton paper at the time, and I thought the 
flight would make a peach of a story, 
so I took along a note-book and pencil 
with the hope that something would 
happen. Maybe I intended to write my 
last impressions of life. I don’t know, 
for I never made an entry. I was too 
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On the beach of Squadron 
One at Pensacola. 


The first move I made was 
brought forth 


chagrined. 
so disastrous that it 
anathemas which even now I recall with 
shudder. 
I never went in for the 
girl movement, and I made no exceptir 


out-of-doors- 
in flying. Of course I wore a helmet, but 
no knickers and flat soled shoes for mine 
—I’ve since changed my mind, by the 
way. So it was that I walked up to 
the silver-coated Waco shod in the cur- 


rent manner, with heels as high as Peru- 
gia pleased, and at that time he pleased 
to have them high indeed. My cousin 


beamed on his silvery bird-child, and in- 
troduced me to the pilot, a Captain 
Myers, of the Royal Flying Corps, who 
has since won more laurels to add to his 
already leafy crown. I was told that. I 
was to sit in the front cockpit with Roy, 
and Captain Mvers clambered into the 
rear seat. I tried to step where he did— 
and I want that to go on record—but 
r-r-ip went the wing covering, for my 
French heel had pierced the fabric. 

Finally Roy ran out of words and 
stepped in beside me. “Contact,” yelled 
a field-mechanic, and I blush to admit 
that I jumped up. I was sure that I’d 
done something else, like kick a switch 
or what-have-you? I was much relieved 
when Roy pulled me back and the pro- 
peller whizzed around to the tune of the 
engine. We skimmed along the ground, 
and I waited for the noise to stop. We 
took off, and I still waited. We climbed 
higher and higher, and the motor kept 
up its incessant thundering. I don’t 
know what I expected, maybe I thought 
we would soar along like a glider, but it 
was certainly a surprise to me that it 
was impossible to carry on a tete-a-tete 
in an airplane. All things considered, 
it was probably just as well, for Roy 
vas in a decidedly unfriendly mood. 

It was a nice clear day, and I enjoyed 
the trip. I got all the eye-pictures that 
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mine of necessary 
everywhere in the aviation profession. 





Now you can have from one of Amer- 
ica’s leading aviation authorities the two 
most comprehensive and the two most im- 
portant aviation and home study books ever 
printed. 


After five years’ preparation these two volumes 
bring you practical, up-to-the-minute and authorita- 
e information on the original design, the con- 
the repair and use of all 


truction, the operation, 
ypes of aircraft engines. 


Explains Every Type of Aircraft Motor 


These two costly illustrated volumes contain 
forty-six chapters describing the leading aircraft 
engines of all nations. Special chapters give de- 
tailed descriptions of leading commercial engines 
such as the Wright Whirlwind and Cyclone, the 
Pratt and Whitney Wasp and Hornet, Anzani, 
Cirrus Mark II and III, Packard, Curtiss, and Cami- 
nez air and water-cooled types. 


The servicing, overhauling and repairing of these 
engines and others are given in minute, careful 
detail. These two great new volumes will bring any- 
one a better and more thorough understanding of all 
types of aviation motors. They will show you why 
certain designs and types are favored, why airplane 
engines work as they do, how they are designed, 
constructed, installed, serviced, repaired and 
operated in flight. All accessory systems such as 
lubrication, carburetion, cooling and ignition are 
described at Jength. 








Here is the most complete information on 
every type of Aircraft motors ever published. 
Written by a leading instructor and authority 
for flying schools, pilots, field mechanics, shop- 
men, engineers, students and beginners. A gold 
information for everyone 


Save Weeks of Groundwork 


with these two 
Great New Books Noo 
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JUST OFF THE PRESS 


Modern Aviation Engines 


Their Design, Construction, Installation and Repair 
By MAJOR VICTOR W. PAGE, Air Corps Reserve U. S. A., Author of 
“Modern Aircraft,” “A BC of Aviation,” “Everybody’s Aviation Guide,” etc. 


More than 2000 large (6x9) pages, fully illustrated with 1000 engravings and diagrams, 
including 50 special charts and tables. 


Prepared with Army and Navy Coopera- 
tion and Leading Aviation Engineers 
MODERN AVIATION ENGINES, by Major Victor W. 

Pagé, was prepared with the cooperation of the Army and 
Navy authorities and leading commercial airplane and engine 
constructors. This 2-volume set will bring new and valuable 
information to the most advanced professional; it is being 
rapidly adapted for study by all leading aviation schools and 
beginners are using it to save many hours of ground work 
later on. 


Supply Limited—Order at Once 


The coupon gives you an opportunity to examine this set 
for five days. If dissatisfied in any way return the books 
and we will cheerfully refund your money. If you are not in a 
position to take both volumes at the same time, you may order 
only one volume and purchase the other later on. 


SEND NO MONEY 
Just Clip and Mail the Coupon 


We have bound just a few thousand copies of the first print- 
ing, price $5.00 a volume or $9.00 the set. This printing is 
limited. You must act quickly. Clip and mail the conve nient 
coupon today.—NOW. Norman P. Henley Publishing Co., 2 
West 45th Street, New York, N. Y. 





Norman P. Henley Pub. Co., P. A. 7-29 
2 West 45th St., New York, N. Y. 

Gentlemen: Please send books checked below with the understanding that I 
have the privilege of examining the shipment for five days. I will give the 
postman the price of the set or single volume and postage as a deposit. If 
not satisfied, I will return the books, and you will refund my money, 


Check choice 
1) Volumes I and Il of MODERN AVIATION ENGINES, by Major 
Victor W. Pagé, 2000 pages, 1000 illustrations, at your special reduced 
price of $9.00 for the set. 
] Volume I only, at the introductory price of $5.00. 
Volume II only, at the introductory price of $5.00. 


Send to 


PD occ ce enes 
Notre—lIf you enchese remittance with this coupon, we will pay postage 


charges and allow you the same generous five day return pve re. (No 
C. O. D. shipments to Foreign countries or Canada.) A. 7-29 
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The first thing my pilot pointed out was the Pensacola 
Country Club. 


I suppose everyone gets, like imagining 


rivers to be huge dinosaurs with many 
feet and long tails; roof-tops to be col- 
ored squares in a patch-work quilt. I 
kept humming “PipAyAYYdy Ay Ay 
AYAY—I don’t care what becomes of 
me....” But right here I want to say 
that I didn’t get any of the terrified re- 
actions fashionable with movie-producers 
and, I understand, male aviation stu- 
dents. 

We couldn’t land in Portsmouth be- 
cause there was a gully across the field, 
so we went back to Hampton Roads and 
put down there. I stayed with friends 
while the fair-business was transacted, 
and two days later returned to Wash- 
ington over the same route, only thi 
time, before I got into the plane I made 
sure there was something solid under- 
foot before I put my weight on the wing 

And so I was launched, a firm believe 
in the possibilities of aviation with 
strong desire to trade in my car on an 
airplane. Captain Myers fearlessly of 
fered to teach me to fly, but there mother 
firmly drew the line. However, I was 
a staunch enthusiast, and my feature 
article was so well accepted by the city 
editor that I decided to trv mv hand 
free-lance aviation articles. So for three 
vears I toiled away, writing about air 


races, wind-tunnels, parachutes, air-map- 
ping, and a myriad other flight subjects, 


of course, under a masculine pseudo- 
nvm, for what editor thought 
knew anything about flying at that time? 
I couldn’t fly, but it was only because 
I hadn’t had an opportunity. What 
more natural than marrying an aviator? 

In the meantime, Lindbergh was pav- 
ing the way for public acceptance of 
aviation. With this in view, he came to 
Washington and invited all of Congress 


wom 


to fly with him. There were two planes 
it Bolling Field—both cabin-type, one 
belonging to the Army, the other to the 
Navy—and for three davs the famous 
irman took up his guests, alternating 
between the two planes with less than 
five minutes between flights. I remem- 
ber that flight as a slight damper to my 
nthusiasm. It was too much like rid- 


ng in an expensive limousine. Then 


nd there I decided that an open plane 


s infinitely to be preferred. 
While this isn’t intended to be a trea- 
tise on egotism, I must admit that writ- 
lking and living aviation gave me 

sort of superior knowledge of airplanes 


1 their antics. [ read the ground 
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school manuals of the Naval Aviation 
Training Course and felt competent to 
take a plane up and come down safely. 
Then my husband was ordered to the 
Naval flight school at Pensacola, Florida. 

Until 1 talked with student aviators 
I had no idea about their awe of “wings,” 
and it took considerable obsequiousness 
for me to realize that an instructor is 
more than a lesser God in their prayer 
rituals. On him depends their salvation 
—will they pass the 200 hour course that 
warrants the designation of Naval Avia- 
tor. And, I believe that these boys are 
just as sincere in their endeavor to fly 
as if there were no 50 per cent increase 
in salary attached to the glory. They 
take their instruction hops as personally 
as if they were unique in their reactions, 
but any instructor will say that as a 
class, all students ask the same questions, 
do the same “bone-head” things, and get 
the same thrill when the instructor 
waves his hands to let them know he is 
not helping them with the controls. But 
ask an instructor what he thinks about 
women in the air, and he talks in vol- 
umes, though the less said in the vein he 
chooses the better, before a strictly lady- 
like audience. I might add that gener- 
illy he knows nothing about a woman's 
flying ability. 

About a month ago, the king-bee of 
instructors came to our apartment to 
dinner, and after the coffee, when I de- 
cided that he was in his most receptive 
mood, I suggested that he take me up 
While he still 


thought it was a joke, he agreed, and 


and give me a lesson 


when he found out that I was serious, 
it was too late to back out. So it was 
that I 
equipped with a Gosport helmet, leather 


appeared at his squadron, 


(Continued on page S5) 


And the new apartment building was Mirador Courts, 
where I lived. 
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On Sale Everywhere 


The Largest Selling 
Aeronautical Publication 


25centsaCopy. $2.50a Year 








NEXT MONTH 


Is General Mitchell Right? 

Representative Fiorella H. La Guardia of New 
York tells the ‘Needs of the American Air Service.” 

Twenty-Four-Hour Trips Across the Atlantic 
The Military Attache to the Spanish Embassy at 
Washington, Major V. Casajus, shows that such a 
service is not only feasible but imminent. 

Anthony Fokker 
Dreamer, eccentric, and genius. Anintimate sketch 
of this most interesting figure by his former sec- 
retary, Helen K. Schunck. 

Air Service May Compete With Railways 
Archibald Black and George F. Wheeler conclude 
the series written especially for Aeronautics, with 
some startling figures on the costs of large scale 
operations with eighteen-passenger airplanes. 

Bumpiness 
The well-known scientific writer, VI. Luckiesh, 
goes into the causes of this condition quite thor- 
oughly. 


Attack on Panama 
\ stirring story of the recent war “game” at 
Panama, so realistically written by Rodney H. 
Jackson, U.S. N., that the helplessness of the fleet 
under aircraft attack is apparent to the most 
casual. 

Crashes Come in Threes 
\ humorous “Forced Landing” story by Lieut. 
H. B. Miller, who recounts his experiences in 
ferrying ships through the fog. 

The Latest Planes 
\nother page of performances and “specs” on the 
most recent productions of the best factories. 

What Men Flyers Think of Women Pilots 
Hattie Weaver Junkin, the original Miss Waco, 
has a few words to say on this oft-evaded subject. 

What Washington Is Doing 
\ resume of the official news and projected legisla- 
tion, in concise and readable form, as done by 
red DeWitt Shelton. 

Financial Review 
J. Allen Grover, statistician and expert with 
Pynchon & Co., reviews the month in the fast 
moving financial development of aeronautical 
stocks. 

Other Timely Articles and Features 
All of interest to the business man, the sportsman, 
or the pilot. 
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LOSE your eyes. Can you picture the time 

when you have completed your solo-flight 
and your friends rush out to congratulate you? 
Or, when you have qualified as a Master 
Mechanic and are directing the work of others? 
Or, when you have made a place for yourself 
in this big, new, rapidly growing industry? 
Every young man with a spark of ambition can 
see his goal in his dreams. But the young man 


DREAMING 


won't start you in 
Aviation, young man. 
It takes Action~ 


Begin Now! Send for This Book 


AERONAUTICS 


who is wise takes action at once to make his 
dreams come true. 


Where to Start 
There is no better way to start than to send 
for this book, “Aviation—What It Means To 
You.” This book describes, without exaggera- 
tion, where aviation is going and the opportun- 
ities it offers. Itanswers your questions and gives 


Universal Aviation 


R°bertson Flying School, St. Louis, Mo. 
Egyptian Flying School, Marion, Ill. 
Universal Flying School, St. Paul, Minn. 


Braniff Flying School, Oklahoma City , Okla. 
Porterfield Flying School, Kansas City, Kan. 
Mid-Plane Flying School, Minneapolis, Minn. 


A DIVISION OF THE UNIVERSAL AVIATION 








Universal Aviation Schools are owned and operated by the Universal Aviation Corpor- 
ation. This corporation also operates Air 
Tulsa, Oklahoma City, Omaha, Cleveland and Louisville, carrying air mail and passen- 
gers. New Air Lines are being extended into other large cities as rapidly as conditions 
permit. Get your training in the midst of these big, new aviation developments. 


Lines out of Chicago, St. Louis, Kansas City, 
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you information you should have. It explains in 
detail the various aeronautical and business 
courses offered by this national system of 
schools. It gives you an accurate picture of each 
of the schools in the system—tells about living 
conditions, equipment and costs. It is amply 
illustrated from cover to cover. If you are at all 
interested in aviation, you should have a copy. 


What Universal Aviation 
Schools Are 
Universal Aviation Schools are 
located in various sections of the 
country. They are owned and di- 
rected by the Universal Aviation 
Corporation, a $10,000,000 concern 
which operates in addition over 
6,000 miles of airways a day, carry- 
ing air mail, passengers and express. 
Each individual school has been provided with 
the most modern equipment that money can 
buy and the most efficient instructors obtain- 
able. All instruction is strictly in accordance 
with regulations of Bureau of Aeronautics, 
Department of Commerce. The safety and ex- 
cellence of Universal training is indicated by 
the award to Universal flight students of the 














first insurance protection ever issued by the 
insurance industry. 


This Book Is Free. Mail Coupon 
Wake up to the possibilities of aviation. 
Get into the industry before it is crowded. 
Think! Six weeks from now you may be a 
pilot. But you must start at once. Begin today 
by mailing the coupon for this interesting 


free book. 


Aircooled motors 
and modern pro- 
duction ships are 
studied from both 
theoretical and 
practical points 
of view. 






It is impossible to 
obtain better or 
more modern 
equipment than 
is found in Uni- 
versal Aviation 
Schools. Planes 
are all govern- 
ment licensed 
and instructors 
are all licensed 
transport pilots. 








UNIVERSAL aTMOOLS 
UNIVERSAL AVIATION SCHOOLS 
Suite 1045-1054 Boatmen’s Bank Bldg. 
Universal Flying School, Memphi« Tenn. pp # o St. Louis, Mo. 











Universal Flying School, Rochester, Minn. 
Universal Flying School, Cleveland, Ohio 


CORPORATION 


Please send mé@ at once your free book, “Aviation — What It 
Means to You.” I am interested in: 


[-] Mechanic’s Course [] Business Course 


[] Flying Course 








eT ae = 
Universal Aviation Schools are Address .... RE, en 
members of the Aeronautical 
Chamber of Commerce ee ae oleae , . State ‘ meee 
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Simple -Aerodynamics 


(Illustrations by the 


By Alexander Klemin poo oo 


Daniel Guggenheim School of Aeronautics, New York University 


HERE is one important property 

of the ailerons which has a bear- 

ing on the correct turn, and that 
is the yawing moment of the ailerons. 

If the right aileron is depressed, and 
the left aileron is raised, there is moré 
lift on the right side, and at the same 
time more drag. (This would seem to 


Figure 1 


in 


] 
Cie, 


In 


the 


speed in which case the engine has to applied. If the rudder alone were ap- 


the 


Turning 


Suppose the plane is flying straight the turn at lower speed, without opening 
dlevel. As stated in the previous arti- out the engine 

there are two alternatives involved Suppose we remember this rule, and 
making the turn: one is to turn at wish to make a turn to the left. To turn 
same angle of incidence, but greater the machine to the left, left rudder is 


opened up; the other is to increase plied, then centrifugal force would make 


angle of incidence slightly and make the plane skid to the right. Therefore 
ailerons must be used to bank the plane 

AILERON DOWN = left ir up lower than the right 
‘or anything but the very gentlest 
MORE LIFT turn, sufficient rudder must be applied 
MORE DRAG not only to start the turn but also to 


idverse yawing tends ncy 







overcome the 
of the ailerons. 


Moves Suppose that when the turn is started, 
WING TIP UP the stick were held at its original side- 
AND BACK wise displacement and the ailerons in 
their original displaced position ac- 
cordingly. Then the “natural” banking 
moment of the machine would come into 
play, and the plane would over bank. 

Therefore as soon as the turn is well 
started, the ailerons should be eased off 








AILERON UP 


ALLOWS WINGTIP 


But if the ailerons are eased off, their 
“adverse” yawing moment disappears 
Hence the rudder must be eased off 
likewise. 

It might be thought that once a steady 
turn is reached, the rudder could be 
This is not 


} 


straightened out completely 





LESS LIFT TO MOVE FORWARD the ease, because the plane always Op- 
LESS DRAG AND DOWN poses turning. The outer wing tip turn- 


be axiomatic on the ground that where 
there is more lift, there is also more 
drag, but a sounder explanation will be 
given in a later article.) Hence if a 
machine is banked to the left by means 
of the ailerons, there will be a simulta- 
neous tendency to turn the machine to 
the right. This is illustrated by the 
diagram of Fig. 1. 


Natural Banking Moment 

If a plane is turning about some cen- 
ter, no matter how distant, then as is 
shown in Fig. 2, the tip which is further 
away from the center of the turn is 
moving more rapidly than the inner tip 
Therefore the outer tip has more lift 
than the inner tip of the wing, and the 
plane has what is known as a “natural” 
banking moment. 


Starting a Turn and Staying 


in a Turn 


We are now in a better position to 
discuss the whole maneuver of the turn. 


ing faster than the inner wing tip has 


RIGHT WING 
MOVES FASTE 
GIVES MORE 





LIFT AND 


RAISES 
WING TIP 











PLANE (N LEFT TURN 


Figure 2 
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WE UNDERSTAND 
the desires of 


Sportsmen Pilots— 


the 


a of Professionals 


requirements 


We offer scientific training to Sportsmen Pilots, 
a 20 hour flying course which prepares for a Private 
Pilot’s License. 


Our 60 hour flying course gives thorough prepara- 
tion for the Limited Commercial Pilot's License. 
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Ground school instruction and shop practice are 
coordinated with all flying training at Du Page. 


\t our private flying field, experienced and com- 
petent personnel give flying instruction in new mono- 
planes and biplanes. 


We will gladly send you our catalog. 


DU PAGE FLYING ACADEMY 
ROOM 531-A, 122 So. MICHIGAN BLVD. 
CHICAGO, ILLINOIS 





Distributors of 
BARLING NB-3 


metal monoplanes 
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We can easily explain the process of 


not only more lift but also more drag. 
coming out of the turn. 


The fuselage, the vertical fin, every ex- 
posed part of the airplane, continues to To remove the bank, we must apply 
oppose the turn. Therefore throughout left aileron. This introduces again the 
the turn, steady pressure has to be ap- adverse yawing moment which tries to 
plied to the rudder bar. continue the turn. Therefore simulta- 

It is probable also that the ailerons neously with the left aileron, sufficient 
will have to be displaced slightly for right rudder must be applied. Also the 
some planes in a direction opposite to stick must be pushed forward, because 
the original displacement so as to coun- right rudder on a left bank causes the 


TOP VIEW 





ia 


DESIRED PATH— ~~ 


SIDE VIEW ™ 








~4 


PLANE 
SIDE SLIPPING 


Figure 4 


teract the “natural” bank of the wings. nose to rise. When the wings are level, 

Let us see next whether the elevator the ailerons are neutralized, and rudde1 
has any part to play in the turn. s brought back to normal. 

We stated that if on the turn, the 
engine is not let out, the angle of inci- 
dence must be increased and the air 
speed decreased. This can be accom- We have tried to make this explana- 
plished by pulling back on the stick 


Simple Rules for the Turn 


‘ tion of turning as simple as possible. 
> . } ” . | 
>» stic ust it be pi back ae 
sut the ick must not be ] illed CK Jt may nevertheless be puzzling. The 
too violently before the turn is started, ly wbdates Te aty of time ¢ 
‘ bh 1 chair aviator Nas pien Oo! ne to 
for otherwise the plane will begin to nlain any mane sat The practical 
° . ; CAT i i wmnHneuvel! ie MTUCUCul 
climb, or there may even result loo} : , ; 

, = er should understand the underlying 
somewhere between the vertical and hor ' : 
aiatial principles of a maneuver if possible, but 
izontal. aA cres 

; he should also have simple rules at his 

Again, the rudder always turns the . pia iy 
™ 4 — command, memorized in ground school, 
plane about the normal axis of the plane , 
: - ticed in the air, until their applica- 
In level flight, this axis is vertical. In ; i 
: . , hex s Imstinctive 
turning the plane is banked, and this a seciahieae 
axis is inclined sidewise. Hence the rud- a oe SS Even ws the manuals 
der tends to turn the nose of the pl ine ( he Army and Na Vy, nd in the ex- 
= . eellent ) “ | ead : : a on 
downward as illustrated by Fig. 3. If crates pamphlets issued by private 
the turn is to be performed in a hori- S¢00!ls They read somewhat as fol- 
zontal plane, this tendency of the nose lows below. It will be an excellent ex- 
to drop must be resisted by a slight ercise for the reader to check the cor- 
backward pull on the elevator. rectness of these rules in the light of 
The backward pull on the stick must our theoretical discussion: 
not be too great, or else there will be a ] To make a left turn, apply left 


disposition to a climbing turn. It is not hank and ample left rudder together. 


certain that the machine will have suf- 
ficient power for a climbing turn. Cer- 


tainly the beginner should not attempt 
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2. If engine is not let out, when turn 
is begun, pull stick back gently. 

3. When desired bank is reached, ease 
off ailerons and rudder. 

4. Keep nose level throughout the 
turn. To make horizontal turn, use both 
rudder and elevator. 

5. Maintain. same degree of bank and 
constant pressure on rudder throughout 
the turn. 

6. To come out of the turn, apply 
right aileron and right rudder. 

7. When wings are level, neutralize 
ailerons, then put rudder in normal! po- 


=1T10N. 
Slips and Skids 


A side-slip is generally defined as 
movement of the plane towards the de- 
pressed wing tip and occurs of course 
when the centrifugal force is not large 
enough for the bank. A practical warn- 
ing of the side slip is wind blowing from 
the inner or lower side of the plane on 
the tace. Side slip can be readily elim- 
inated by using a little more rudder. 

4 skid occurs when the !ift in the bank 
is insufficient to balance the centrifugal 
foree, and the warning signal is a wind 
from the outer or high side of the face 
Easing the pressure on the rudder is the 


obvious remedy; the alternative is to 
increase the bank. 
The side-slip and skid are illustrated 


n Fig. 4. 


Engine Torque Effects 


Action and reaction are equal and op- 
posite. Therefore if the engine applies 
ler which it is 


torque To the prope 
turning, then the engine must be tending 
to turn the airplane in the opposite di- 
rection to the rotation of the propeller. 
The readiest way to counteract this turn- 
ing moment is by changing the rigging 
of the wings, so that there is more lift 
on one wing tip than on the other. Thus 
with a right hand proj 
tendeneyv to bank the Pp 
Therefore the incidence on the left wing 
“washed in.” 


eller, there is 
lane to the left 
tip should be increased, or 
Another plan is to decrease the incidence 
on the light tip, or use “wash out”; o1 
the left wing tip may be slightly “washed 
in” and the right wing may be slightly 
“washed out.” This change in rigging 
is easily made in a biplane by adjust- 
ment of the lift wires preferably in com- 
bination with adjustable  interplan 
struts. “Wash in” is illustrated diagram- 
matically in Fig. 5. 

We have seen that where there is mors 


Figure 5 





a climbing turn, for a stall and a subse- (7 Oe 
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quent spin may follow. 
of the nose to rise above the horizon 
should be checked therefore by easing 
the stick forward. 
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In the Air.. 


The Famous Bennett System, 
Based on More Actual Flying 
Experience — Satisfies All U. 
S. Standards Thoroughly and 
Quickly. ....-. 


EASY TIME 
PAYMENTS 


Chere is only one way to enter 
1e widening field of aviation— 
pare yourself to command the 
the game ofte 
Ytherwise you would not consider 
higher type of training offered by 
famous Bennett Svstem—thorough, 
ve, gruelling training designed 
) tually qua | if vou tor a | ~ oa 
it’s or mechanic's license be vond 
tion—and yet in the shortest possi- 
time 
But this complete « of prepara- 
s within reach of every ambitious 
for our time payment tuition 
savs — Start your training today 
ith a reasonable enr iment fee—and 
mplete the balance ifter graduation 


ifter vou’re flving—in ¢ monthly 


ts 


Famous fora 
Higher Training 
Standard 


the beginning, Dr. Bennett care- 
y considered every phase of the ex- 
ting requirements of the government. 
And the famous Bennett system par- 
ls these definite requirements in 
ry parti ur 

We have found that it paid not to 
t the corners’—to make this train- 
g course complete. For, since Jan- 
1ary 1, students have come from every 
part of America, establishing the great- 

st growth in our histo 











What Bennett 


Training Means 


[he famous Bennett System 
includes four thorough courses, 
starting with ground mechanics 


every phase of airplane 
trouble shooting and 
all ts 
pilot’s cour 


covering 
ynstruction, 
repair and study of 
tors—the private 
the limite >d commercial 
fter purse and the far trans 
of 200 hours after solo and 
navigation, 1erody namics 
eteorology and actual cross 
ying! 
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For Free Book! 


ing the licensing of pilots, 
fund of bus fare, and guarantee offer. 
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Guaranteed 


JOB! 


UE to the tremendous de- 

mand for skilled pilots in 
which neither we nor any of the 
other reputable flying schools are 
able to anywhere near fill the de- 
mands—we feel it is possible to 
make this outstanding offer to 
conservative men. 

We'll guarantee a job immedi- 
ately upon graduation to the first 
fifty students who enroll for our 
transport course! 

And we back this offer up by way 
of a tremendous refund in tuition in 
the event we fail to live up to this 
pledge! Naturally, we are not able to 
state the full terms of this guarantee 
in an advertisement. Write for the 
unconditional guarantee to these fifty 
fortunate men, today—and remember, 
we make it only after calculating the 
cold facts—after receiving wire after 
wire for pilots that we have been un- 
able to furnish! 








423-427 W. Sixth Street, Kansas City, U. S. A. 


Please send your free book and copy of U. 


old (over 18). 





BENN ETT Flying Scheie 


Division of Bennett Airways, Inc., Distributors of Eaglerock Planes 


S. regulations govern- 
details of your time payment plan, re- 


~“I 


qo 


BENNETT, the Southwest's 
Largest School of the Air, Of- 
fers All Modern Equipment— 
Larger Shops— All Licensed 
Mechanics—MORE FOR 
YOUR MONEY! 


. 
LAST CALL 
for 1929 

Even if you start your training 
you will barely have time to 
complete our thorough higher 
courses by early spring. This is the 
last call for the far-sighted men 
who will get in the dui 
1929—the big year! 

Whether 
the mechanic’s or pilot’s license 
Bennett will train you thoroughly 
in every phase of the work you in- 


now, 


game 


you are interested in 


tend following as your life’s career. 


Bennett Makes 
It Possible to 
Start NOW! 


So far, 
concerning 


ide 


during 


every single prediction m 


aviation’s growth 


1929 has been fulfilled. Transport and 
air mail lines are opened daily; manu- 
facturers and business men are buying 
planes by the hundred; every airplane 
factory is running full capacity. 

Can vou possibly afford to wait 
longer to begin your training? 


Remember, if you enroll among the 
first fifty students who enter now, 
guarantee a job following graduation! 
Time Payments! We pay 


fare from any point in the U. 


we 


bus 


A. 


your 
>. 











Flying Time 
Records Fall 


Every week, Bennett students 
are setting records for accredited 
fiving time rarely equaled by 
any other civilian schools in 
America. Our organization of 
student mechanics and instruc- 
tors has been ordered to keep all 
Bennett planes in the air—every 


daylight hour, if possible. For we 
realize that time means money to our 
students now—when flying organiza 


tions throughout the world are clamor 
ing for trained pilots and mechanics. 


Free Bus Fare! 
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lift, there is also more drag. If, therefore, 
the torque of the right-hand engine is 
eliminated by change in the rigging, so 
as to give more lift on the left wing 
tip, there will also be more drag on the 
left wing tip. A certain amount of right 
rudder always has to be employed, there- 
fore. Sometimes a rubber shock ab- 
sorber cord is attached to the rudder 
bar to relieve the pilot on a long flight. 
The combined effects of wash in, wash 
out and rudder are illustrated in Fig. 6 


REACTION OF 
PROPELLOR 


TURN / 
Uewaea 





fore the ailerons behave as they always 
do, acting in roll. 

If the bank has any value between 
O degrees and 90 degrees, then the rud- 
der is partially turning the plane about 
a truly vertical axis, partially pitching it 
the nose up or down about a horizontal 
axis in space. In the same way the ele- 
vator will partially help to turn the 
plane about a vertical axis in space, par- 
tially pitch it about a horizontal axis 


In space. 
i 


RUDDER COUNTERACTS 


DRAG DVE TO WASH-IN 


WASH-IN 





us, 
TURNS 
COUNTERCLOCK WISE 


Apparent Changes of Control 
Action in Steep Banks 
People often speak ot nversion of 
the controls” in steep banks The con- 
trols never change their functions how- 
ever steep the bank may be. The « 
vators will always pitch the plane abo 
the transverse or lateral axis, the rm 
der will always turn the machin 


the normal axis of the plane, the ailer 
will always roll the plane about the lor 
gitudinal axis. But when the machine is 
banked steeply, then these axes of th 
plane no longer have their normal att 
tude relative to the earth. The controls 
will continue to function about their re- 
spective axes just as they always do, but 


their effect as regards the movement rel- 
ative to the earth or the horizon will 
be different. 

Suppose we consider tl 
almost vertical bank, shown in Fig. 7. 
This can only be made on a very pow- 
erful and very fast machine, since only a 
small portion of the lift is now counter- 
acting the force of gravity. (It is the 
author’s guess that in an almost vertical 
bank, lateral 
wings also contribute in carrving the 
weight of the plane.) It can be seen 
from this diagram that the transverse 
axis about which the elevator acts is now 
vertical. Therefore it is the elevator 
which is now turning the plane in thi 
horizontal plane, about the vertical axis 
in space. On the other hand the normal 
axis about which the rudder acts is now 
horizontal. Therefore it is the rudder 
which is dipping or raising the nose of 
the plane. The longitudinal axis on the 
other hand remains horizontal and there- 


% 


forces on fuselage and 


COUNTERACTS 
PROPELLOR 
TORQUE 


BUT DRAG TURNS 
WINGTIP BACK 


Figure 6 


The reader will find it a pleasurable 
exercise In imagination to visualize the 


preceding paragraph. 


Problems 


1. li the rate of turn is too slow for 


the angle of bank, what will the airplane 
What should then be done with 
ontrol stick and rudder? 

2. li the rate of turn is too fast for 
the angle of bank, what will the airplane 
do? What should then be done with 
control stick and rudder? 

If the rudder is put on before the 


a 
? 


Cc 





NORMAL AXIS 
NOW HORIZONTAL 
IN SPACE 
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airplane begins to bank, what will hap- 
pen? What is the remedy? 

4. If too much elevator is applied at 
the beginning of the turn, what is likely 
to happen? 

5. If too much rudder is applied after 
the turn has developed, what will hap- 
pen? 

6. If too little elevator is used after 
the turn has developed, what will hap- 
pen? What is the remedy? 

7. If there is too much elevator what 
will happen? 

8. Explain the following extract from 
the British Flying Training Manual: 

“In order to come out of a turn, con- 


siderable effort is required for sufficient 
application ot he 
off the bank. Full op) 


erons when taking 
Dy 


site aileron should 
be firmly applied, otherwise the aero- 


plane will be slow to respond. It top 


rudder Is put on too soon, the ne roplane 
side-slips; if it is put on too late, it is 
slow in coming out of the turn and the 
pilot will be not facing the point of 
horizon at which he was aiming. Fail- 


ing to centralize the rudder at the cor- 
rect time will cause the aeroplane to 
skid.” 

9. What will happen if the wing is 
not checked when the proper bank is 
reached ? 

10. The student feels a considerable 
the turn and 


} 


slip. Should he discontir 
if so, why? What may be the effects of 
serious skid? 
11. Should ailerons be used on a very 
steep, steady turn? 
12. The British Flying Training Man- 


Figure 7. (Figure 3 is a modifi- 
cation of this and is left out as an 
exercise for the reader) 


LATERAL AXIS 
NOW VERTICAL 


ELEVATORS Now 
acr agour 
2 VERTICAL AXis 


) RupvER Now 

ACTS ABOUT 

HORIZONTAL 
Axis 


PLANE IN VERTICAL BANK 
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SK yourself this question: what will the 
aviation industry amount to in a year or so? 
And you know the answer—it will be Amer- 
ica’s most gigantic industry. 

{nd question number two: isn’t it logical to as- 
sume that the men who get into aviation now 
will grow with the industry and be among the 
leaders “tomorrow”? Weall know that to be so. 
ven today, though aviation is still in its in- 
fancy, there is a big demand for pilots, for men 
in aviation sped pe —air transport companies 

passenger and express service—air mail— 
barnstorming—aerial photography, motion 
picture work, crop dusting, etc. 
Opportunity! Fellows, aviation teems with it. 
Reason it out for yourself: thousands of pas- 
sengers and tons of mail and freight are now 
being swiftly and safely carried all over the 
country daily. Manufacturers are all behind in 
supplying the demand for airplanes. Why? Be- 
cause there are not enough men ready to step in 
and function in the various branches of the 
industry. 

Greer Training Makes You an Expert 
In the great seven and four story Greer Shops 
you learn on actual equipment. And what 
training! You learn metal construction—wing 
building — woodworking — engine repair — 
acetylene welding — carburetors — ignition — 
complete airplane construction— rebuilding 

repairing—meteorology and navigation. 
Is it any wonder that students from all over the 
world are to be found in the Greer Shops? 


How would you like to he 
im this student ready 


to take off * 


Real Fliers Train You 

Well-known fliers—men like C. L. Laird, with many 
years’ experience in Aviation as a designer, builder and 
pilot, and others who have made names tor themselves in 
aviation—are the men who will supervise your training 
Why not insure yourself for a real future in this amazing 
industry ? 

Free Fare to Chicago 
When you enroll I'll pay your fare from any point in the 
United States. And don’t let the lack of money hold you 
back. We will assist you in getting employment while you 
are studying—and after you graduate assist you to get a 
still better position. 


Rush Coupon for Free Book 
I want to mail you—F REE—my big aviation book ‘“Win- 
ning Your Wings.” I want you to learn about the many 
remarkable and exclusive features of the Greet College 
Learn why I say that when better pilots are trained Greer 


will train them. 
Never mind what you may think now—rush the coupon 
and get all the facts. No cost or obligation, so mail the 


coupon now. 


GREER COLLEGE 


Dept. 7-J, 2024 S. Wabash Ave. 
Chicago, Il. 


an LL BOG ae 


GREER COLLEGE, 
Dept. 7-J, 2024 S. Wabash, Chicago, Ill. 


oa Please mail me free your big Aviation 


book and full details about your Training 


D and Employment Service. 


Name .....- 
A MAMTEG cvcccccvccsevecvecveccesevessecsceesece 
CMY cocccccvcccessesessesen Slate sccccccccsesee 
Y AGE ccccccccccccceccose er 








GROUND FLOOR WORK TO THE SKYS LIMIT / 
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ual gives the following instructions for 
a steep turn. 

(1) Commence as for an ordinary 
wide turn, but the bank must be in- 
creased by firm application of the ail- 
eron control. 

(II) A little rudder should be first 
applied towards the direction of the 
turn, but as the bank increases the 
rudder must be adjusted to keep the 
nose on the horizon. ; 

(III) At the commencement of th 
turn, the elevator should be used to 
keep the nose from falling, but as 
the bank increases the control colum: 
should be pulled further and furthe1 
back to keep the airplane turning 
the horizontal plane. 

Comment on these instructions 


Answers 


1. If the rate of turn is too slow for 
the angle of bank, the plane will side 
slip towards the depressed wing, because 
there is not enough centrifugal force to 
balance. The remedy is to give mor 
rudder (which is sometimes termed gi 
ing bottom rudder). If the bank is 
steep, the rudder may then act in sucl 





all kinds, bankers, storekeepers, lumber 
manufacturers, railway executives, 

talk of aeronautics on the slightest 
provocation. At a dinner I sat beside 
the president of a prominent tool man 
ufacturing concern and I tried hard to 
get him to talk about his company but 
he would only talk of the money to | 
made in the stocks of ureraft com- 


re 


panies. 
A committee of the National Cl 


t] 


ber which has followed the course o 


a fashion as to depress the nose. There- 
fore it may also be necessary to pull the 
stick back a trifle. 

2. If the rate of turn is too fast, the 
plane will skid out. Bottom rudder 
should be eased off. If the bank is steep, 
then the same effect may be obtained by 
easing the control column forward. 

3. If the rudder is put on before the 
uirplane begins to bank, the plane will 
skid out. The remedy is to reduce the 
imount of rudder or increase the bank. 

1. If the stick is pulled too far back 

the beginning of the turn, there may 
ensue a climbing turn which is not ad- 


isable for a beginner, nor on any but 
powerful machines. Or the machine may 
0a loop about some axis between the 
vertical and the horizontal. 

5. Too much rudder after the turn 
has developed, will exuse a skid out- 
wards, and the machine will be at an 
ngle to its flight path. 

6. If too little elevator is used after 
the turn has developed, particularly if 
the turn is a steep one, the airplane will 
slip inwards (because the elevator has 
practically the property of a rudder) 
The remedy is more eleva 


irn or less bank 


tor to hasten 


AERONAUTICS 


7. If too much elevator is used for 
steep turning, while at the same time 
there is not enough bottom rudder to 
keep the nose up, the nose will drop and 
the airplane will ultimately spin. 

8. Answer is left out, as a special 
problem for the reader. 

9. When the proper bank is reached, 
the wing supplies a “natural” banking 
moment. Hence if wing is not checked 
by the ailerons, an overbank will result 
leading to a tight spiral or a spin 

10. If the slip is considerable, it is 
safer to discontinue the turn. If slipping 
is towagds the left, right rudder and lett 
aileron should be used for a short time 
At the same time the nose is dropped 
to insure adequate speed. After the neu- 
tralizing process the plane will be on a 
course to the right of that before the 
slip. 

11. Ailerons are not needed ona steep 
steady turn since both wing tips are then 
moving with approximately the same 
speed, and there is no “natural” bank- 
ing moment. 

12. The answer is left out, as a special 


problem to the student 





What's Doing in Washington 


(Continued from page 30) 


development ol ieronauties through 
establishment of airports and the 


uuiragement of the use of aireraft.’ 





aeronautical development submitted a OTHING that government ex- 
report to the Annual Meeting of th perts have produced in a long 


Chamber. As a result the meeting went 
on record as follows: 

“Air transportation is essen 
tional in scope. State legislatures are 
urged to have interstate rather than 
merely intrastate service in mind for 
their citizens when drafting aeronautical 
legislation and member organizations are 
urged to support this principle 

“Uniformity of aeronautical legisla- 
tion is necessary and it is important that 
in enacting such legislation the states 
should conform their laws and regula- 
tions to those of the federal government 

“The establishment of airports is es- 
sential to the proper expansion of air 
transportation. Appropriate legislation 
should be enacted to enable the states 
municipalities and counties to appropri- 
ate funds and acquire lands for the prac- 


ias attracted the interest of the 


ircraft industry as much as the process 
of cooling airplane motors by use ol 
ethvlen olvcol developed by the Aero- 
nautical Laboratory. Representatives ol 
manufacturers are on the job and pre- 
paring to take full advantage of the new 
fluid and signs point to important an- 
nouncements from headquarters of air- 
raft makers 

Likewise notable results are looked for 
from the new type of internal combus- 
tion engine recently tested with great se- 
erecy at the Naval Aircraft Factory in 
Phil idelphia 

The number of men in Washington 
who make a living out of aeronautics is 
increasing. Aside from the technical 
men who serve the government there are 
specialists who write aeronautical fea- 


ires for the newspapers, investigators 

who supply New York stock brokers 
with inside investment news, and repre- 
sentatives ol ieronautical companies 
who find it necessary to note every move 
of official Washington. Most every da‘ 
one can see in the lobby or dining room 
of the Carlton Hotel key men in the 
aviation world, here for a day or a week 
This hotel, by the way, has become 
something of an aeronautical center 
One of its distinguished permanent resi- 
dents is Col. Paul Henderson The 
Washington aeronautical elub has its 
headquarters there. 


HE Department of 


seems to be having its troubles in 


Commerce 


rating flving schools in accordance with 
the law Congress passed this year. New 
schools are being started so fast it is 
hard to keep track of them. Ratings are 
to be made upon request of the schools 
themselves and those that are well estab- 
lished are quick to see the prestige to be 
gained from having a certificate from 
the federal government attesting the ex- 
cellence of the school. The Department, 
however, is short of money and person- 
nel to do this job and, therefore, it is 
difficult to avoid dissatisfaction on the 
part of those that may be unable 
quickly to get an official rating. 
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perma South America 





Mawshall Flying’ School Graduates 
| ¥ vy m Demand FBelow the Rio Grande 








PEACEFUL invasion of Marshall pilots and 

Barling NB3 Training Ships! Mexico City 
asks for the new Barling—the only all-metal struc- 
tured, low wing monoplane made in America. A 
student from Guatemala comes to Marshall to take 
our flying course and return to his native land witha 
Barling NB3 to establish an agency! And so it goes. 


The Nicholas-Beazley Airplane Company, the parent 
company of the Marshall Flying School, has perhaps 
the best organized aeronautical export department in 
this country and is the largest aeroplane parts dis- 
tributor in the world—with daily shipments to foreign 
countries. This means increasing opportunity for 
Marshall trained pilots and is but one of the many ad- 
vantages offered by this famous “College of the Air.” 






















Sales, executive and export cutning, if desired. In- 
structors with 4,000 hours or more! No bond required. 
Excellent board and room $8 to $10 per week! Send 
thecoupon for fullparticularsandexportleafletdescrib- 


ing opportunities for Marshall graduates. Act at once! 


MARSHALL FLYING SCHOOL, Inc. 

116 North English Street Marshall, Missouri 
Affiliated with 

NICHOLAS-BEAZLEY AIRPLANE CO., Inc. 

Capitalization $1,500,000 

















MARSHALL FLYING SCHOOL, Inc. 
116 North English St., Marshall, Mo. 






Gentlemen: 







nce segaipele’ I am interested in your Ground Course at $95 0 Primary Aviation 

Se ogy a Course at $2500 Private License Course at $4500 Limited Commercial 
F a? 

, Course at $875 0 Export Work 0 Please send me your Export Leaflet 0 






Liberal Terms arranged. 





Name Age 


Street 








City : ——————— 
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Sky Pilotage 


AERONAUTICS 


By Commander Douglas G. Jeffrey 


ROBABLY 


the most 1m- 


tors in the under- 
standing of navig 


tion, be it Aeri i or 
+} 


Se Marine, are a tho 


= oh 





and the use of the nautical almanac, o1 
its aerial equivalent. Anything as inta1 
gible as “time” may prove dif 
grasp; but until we have got hold o 
Sky Pilotage must remain a closed | 
The Book of Isainh speaks of 

sundial of Ahaz,” and it is claimed th 
the Chinese had a e 
as far back as 2255 B. C. A M 
calendar was 613 B. ¢ 
which actually dated the eré 
October 14th, 3373 B. C., and the A 
calendar, probably 


tw 


invented in 


the oldest on 


American continent, shows mont] 
twenty days and weeks of five days ¢ 
The earliest recorded measures of time 


were sticks tied in bundles, each sti 
representing the period between sunris¢ 
and sunset and each bundle of thir 
sticks representing 


a moon; these an- 


cients having noticed that the moon 
changed from full to full every thirt 
days (actually twenty-nine and half 


davs). The Indians of the Canadian 
North West still use this method 

Very early records show a five bund] 
year and the patriarch Abraham gets the 
credit of introducing a six bundle year 
The Romans appear to have been con 
tent with a five bundle year, until Romu 
lus got busy and increased 
Later this was increased by Numa to 
twelve month year, and _ finally 
forts first of Julius Cesar and in 1582 
the modification made by Pope Gregory 
the Thirteenth, gave us the Gregorian 
Calendar as we know it today 

Tomorrow—Quien Sabe? Chicago 
business men met only a few weeks ago 
to discuss a thirteen month year, and 
Lord Birkenhead writes in an up to da 
magazine article of the possibility of 
modifving the action of the tides; thus 
retarding the rotation of the e 
giving the world a forty-eight hour « 

Early navigators appear to have wot 
ried very little about longitude as w 
know it today; being content with 
moon sight (meridian altitude) for de 
termining latitude, longitude remaining 
merely a matter of dead-reckoning. The 
situation came to the notice of Phillip 
III of Spain, and in 1598 he offered 6,000 
ducats for an efficient method of deter- 
mining longitude—with no result. The 


portant iac- 


I igation purposes, 


Royal Naval Reserve 


records of Capt. Fox (North West P 
sage in 1631) state that he carried “a 
itch clock 6 inches in diameter, and a 
lesser watch” presumably for 
m purposes. The Dutch claim that 
first use of spring driven clocks for 
was made by Huy- 


These were pen- 


hiViga- 


I I 
ens in 1660-1670 
um controlled clocks and were only 
ful in a dead ¢ 
The navigational chronometer as we 


it today, owes its origin to the en- 


. somewhat he ted to be true, o 


Admiralty, who 
es of £10,000, £15,000 and £20,000 


1713 offered three 


r an efficient marine chronometer 


onditions of the aw ird were that 
at the end of a 
eeks vovage, enable the longitude to 
iin 60, 40 and 20 min- 
This offer aroused the 

a carpenter, 
rom 1728 until 1761, Harrison and 

: 


yn worked pel stentiv on the prob- 


Eventually (1761) William Harrison, 

son, embarked on board H. M. S. 
outward bound for M ideira, 
th the first real navigational chronom- 
As the vovage 


progressed and 


the time for making Madeira approached, 





| frerence between the dead reckon- 


position and that by chronometer so 
rmed the captain of the Deptford that 

s inclined to entirely discredit Har- 
“Lati- 
which 


tion of the period 


ind his clock and trust in 


Log, Le id and 


Lookout 


/ 


tood to his guns and 


maintained that if Madeira was 


re it was shown on the chart, the 
ould be made right ahead, and 





t] dead _ recko1 position had 
n accepted the Deptford would have 
Madeira altogether; “the con- 


JQ 


nees of which,” to quote a con- 

I rary record ld have been in- 
nien is they were in want of 

[t is possible, and this is not an 








TRAVEL AIR 





ee —— — ————————— 


away mn 


( 


anti-Volstead argument, that the old 
seadog in command of the Deptford may 
have been influenced in his recommenda- 
tions to “their Lord Commissioners for 
Executing the Office of Lord High Ad- 
miral,” by the fact that Harrison assisted 
in the prompt supplying of this “ 

It is interesting to note that, the four 
original Harrison chronometers have re- 
cently been cleaned and repaired under 
the supervision of Lieut.-Commander 
Gould, R. N. and are now ticking merrily 
Whitehall H 


receive his cheque unt 


want.” 


rison did not 
1773, three years 
before his death and then only after a 


petition to Parliament. Apparently gov- 


} 


‘rnment method 
As the 


lawns on aviators, a real chronometer 
} 


s do not change. 


Importance’ ol navigation 


will become a piece of every day eq llp- 


ment 
speed of aircraft w 
sity for carrying chronom 
trary is the case; the 


if 
l 


{ 


| 


It has been argued, that the great 
] 


1 
lil obviate the neces- 


ters. The con- 
speed will render 
hem all important. In addition to the 
isual care and 


‘hronometer, which is described in any 


ittention required by a 


standard work on navigation; particular 


ittention will, in the ease of aircraft, 


ave to be paid to “temperature rate 


As the result of testing over two thou- 


atory, the 


I 


ind watches at the Liverpool Observ- 
known as 


promulgated: 


following rules, 


Jartnups’ Laws were 


1) Every chronometer goes fastest (i.e. 
loses least) In some 
which has to be eal- 


gains most or 
temperature, 
culated for each chronometer from 
the rates that it makes in the three 
fixed 
tures used in the 


temperatures ; the 
Liverpool Obser- 


tempera- 


vatorv for testing watches being 55, 
70, and 8&5 Fahrenheit 
: 


nd 85 during the 


luring the 


winter and 65, 75, 


summer. 


As the temperature varies, either in- 
sing from that in 


fastest, the 


creasing or deere 
which the watch goes 
watch goes slower; and its rate 


varies in the ratio of the square of 


the distance in degrees of tempera- 
ture, from its maximum gaining tem- 
perature. For example, if a watch 
eoes fastest in temperature 75, it 
will go slower as the temperature 
either rises or falls below 75: and it 
will go slower by the same amount 
in any two temperatures that are 
the same distance from 75, one be- 
ing above and the other below, as in 
65. and 85—one being 10 below and 


the other 10 above 75 
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All that you ought to know about 
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Everybody’s 
e Aviation Guide 
3 By Major V. W. Pagé 
‘ U. S. Air Corps Reserve 
a Teaches aviation from  begin- 
Gives and siwers 600 
important questions Excellent 
for laymen and beginners. Gives 
complete information necessarv 
for [ S. Govern license. 
Explains every pr em up to 
first trial flicht Ind p nsable 
t lents and learne 
37 Pages. 140 I came 
Price $2 
MODERN 
AIRCRAFT 
By Major V. W. Pagé 
U. S. Air Corps Reserve 
Used as authentic reference and 
text book in more thar hundred 
aviation schools Invaluable to 
pilots, mechanics, and ofhcials. 
Explains every aircraft detail— 
engines, instruments, flying, air- 
ports, modern planes, et Up to 
the minute. 855 octavo pages 
400 illustrations. 23 tables. Price 
$5.00. 
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AVIATION 






A Comprehensive 
Course in every phase 
of this great industry 
COMPLETE IN TWO VOLUMES 


| ya send this coupon for a five day study of the most comprehensive aviation course 








ever written—all to be known about the entire industry—condensed by an expert 


and comprehensively explained and illustrated in two magnificent volumes. 
For Beginners, Experts, Students, Fliers, 
Mechanics, Builders and Owners 
In Modern Aircraft and Everybody's Aviation Guide 





Maker Vices W, Pash, © Gitingailted sockalest NORMAN P. HENLEY 
experience alll the informatic ee eee PUBLISHING COMPANY 
Iwo great books Phe advanced flier uses them as a 2 West 45th St.. New York 


authoritative reference: more than a hundred schools use 
them for text books: beginners use them to get the back 

und and groundwork necessary for an intellig 
tart in any branch of aviation 


Tear off along this line and mail NOW! 





: 
s NORMAN P. HENLEY PUB. CO., 
T 4 By : & Dept. P. A. 7-29 
ache p > > > . 
Teaches the Flier and the Builder 2 West 450k Hemcct, New Yeok 
+ . 
> . Send me your books, MODERN AVIATION and 
All the Facts = EVERYBODY'S AVIATION GUIDE. Upon delivery. | 
. ’ ° : agree to give the postman $7, plus the delivery charges 
These two books hon A be the first and most iP . It is understood that | have the privilege of 5 day 
tant on every aviation bookshelf Ihev head the list of = examination If within that time, | am not entirely 
1uthorities Examine them for five davs Make your satisfied, | will return the books and you will refund 
n decision after you hold them in your hands my money in full, 
Check here if you want both boc $7 pl a 
Just Send the Coupon C1 Check here if you want only MODERN AIRCRAFT 
$5 plus delivery charges 
Fill in the coupon and mail it at once When the [ Check he you want only EVERYRODY’S AVIA 
books arrive you will be so pleased with their compre TION GuiDI $ lus de ‘ 
hensive, clear and thorough treatment of the entire field f eck here for catalogue of all Henley Publication 
of aviation that vou will be convinced that they are a 
amazing bargain at this low price Fill in the coupon iy oA a eS 
and put it in the mails right now! 
CRON 000605000s0000ssecsevsedseeeeces 
J 
Enclose No Money Cc 
UY cevccccccsecssesesesesesesesessssesess 
This convenient coupon brings either one or both of 


BUME ccccccccccccccccccccceccesvesesesoses 

Be If you enclose your remittance, we « 
postage ourselves. (No C. O. D 
forcign countries or Canada 


these books to your door Look them over for five days. 
If vou are not thoroughly delighted with their wealth 
of information, return them to us at once for a complete 
refund 











PERSONAL INSTRUCTION 
Under Veteran Air Mail Pilots at 


TArd 


Private Schoo 


of one of nation’s 
largest Air Line Operators 


The need for trained men in aviation was never 
more acute! The Aviation industry is driving 
forward so swiftly that statistics become out of date with 
the writing. 

And Aviation—most generous of all industries to youth 
—was never more willing to offer Trained Youth oppor- 
tunity for quick, sure profits! Aviation wants you NOW! 
All that it asks is that you be thoroughly trained and 
experienced. All that you need to be thoroughly trained 
is the WILL TO MAKE GOOD! Experience is a part of 
T-A-T Trainin. 

PRIVATE FLYING SCHOOL NOW OPEN TO YOU! 


sut you MUST be correctly train- 
ed before the Aviation industry will 
put you onits pay roll. It is impos- 
sible to stress this fact too greatly. 
Whether you intend to be a pilot, mechanic, 
salesman or executive, you must be trained 
according to the requirements of your fu- 
ture employer. At T-A-T—the Private 
Flying School of one of the nation’s largest 
air line operators—you are trained as a 
prospective member of one of our FIVE 
related companies. And the best qualified 
graduates are offered positions with one of 
these companies. For that is the purpose 
of our Private Flying School: to train our 
own men as we know they MUST be 
trained . . . to give you the thorough in- 
struction that is vital to your success. Be- 
cause T-A-T training always has the future 
employer in mind, T-A-T graduates are 
strongly preferred by other companies. 





T-A-T students get their 
training in the heart of 
great commercial avia- 
tion activities, and are 
intimately in touch with 
its opportunities. 


T-A-T METHODS PROVEN CORRECT 


That T-A-T students are capably trained 
is demonstrated by the fact that T-A-T 
ships have flown more than a million miles 
without injury to passenger, pilot or plane or loss of a single piece of 
mail! And many of the men responsible for this record are T-A-T 
trained! You will receive the very same training that 
has made this achievement possible! > 


ONE OF NATION’S LARGEST 


At T-A-T you will immediately become part of a 
great organization, with passenger and air mail planes 
serving four states; with maintenance shops in the 
principal cities of these states; and one of the T-A-T 
related companies is distributor for four principal 
makes of airplanes—another for airplane and engine 
parts. T-A-T ships fly thousands of miles daily. Ac 
a student at T-A-T you will be in daily contact with 
commercial aviation activities of the broadest scope, and in intimate 
touch with the opportunities it holds for you. You will get EXPERI- 
ENCE as you train. This is an important factor in the training of 
students at our private school and offers another strong reason for the 
preference T-A-T graduates are given by other companies. 


PERSONAL ATTENTION AND INSTRUCTION 


Veteran Air Mail Pilots who know how to give you their experience 
and knowledge and teach you the “tricks of the trade,” supervise every 
step of your training with personal instruction and attention. Classes 
are kept small. Actual flying begins the first day, with ground school 
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AERONAUTICS 


T-A-T Training appeals to those who like practical experience 
and plenty of action. 


and mechanical training blending 
into your program. 

T-A-T shops are completely equip- 
ped with the latest tools and power 
driven machines. Many types of 
engines and airplanes necessary for 
you to round out your training and 
complete your flying experience are 
here for you to work on. 


MANY NEW, SAFE TRAINING 
PLANES 


You will begin flying many and 
varied types of open and cabin, dual 
control planes, powered with ap- 
proved motors. In advanced flying 
you will take the stick of transport 
and fast pursuit planes, and every 
type of plane necessary to give you 
broad flying experience. 


SPECIAL SUMMER 
CLASSES NEARLY 
FILLED 

Hundreds have written to 
us about our special summer 
courses. In keeping with our 
rigid policy of keeping classes 
small, we can accept only a 
limited number of new stu- 
dents for these courses. Write 
now for full details and in- 
formation to insure your 
reservation. 

THE SIX REGULAR COURSES 
offered range in cost from $75 te 
2500, and require from 30 days to 
six months to complete, with liberal 
terms of payment. Write for our 
32-page book “FLYING THE GOLD- 
EN TRAIL.” It is more interesting 
than a novel. T-A-T training has 
lifted many from hum-drum un- 
promising futures to the wings of 
success and high-salaried jobs. It 


can do the same for you. Write 
today for “FLYING THE GOLDEN 
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The 


LNeSE 


importance of a 
facts in using chronometers in air- 
craft is obvious, the changes of tempera- 
ture being much more frequent and sud- 
den than is possible under marine condi- 
hronometer. Once 
available the 

There are 


: ’ 
ne hnronometer 1 made 


Almanac fe lowed 


editions issued 1! the United States 
The Amer Ephemeris and 
1 A nar Nautical Al- 


1 Th 

In Great Britain the volume 
responding to the American Nautical 
Nautical Al- 


Use ol Sea- 


nac is entith he 
1 
e (Abridged tor the 


en). What is re red is an almanac 


ridged for the e ¢ airmen” and 
probable that 29 will see its pro- 
duction together an abridged and 
’ dified set ¢ og mic tables for the 
me purpose 

The various ce I tions and stand- 
employed since the dawn of astron- 
on th the exception of the month, 
ell riablv beer sed on the time 
ecessary {for complete revolution of 
he earth around the n and by the 
tion of the earth round its own axis 
e firs represents the vear, and the 
€ the day He nutes and sec- 
( ( t ed or he ibove: the 
nth ne ePVveT one elfth ol a year, 
ent). is based « he revolution 

{ OOo! T¢ nd rie { T 1) 
lt I ronon kinds of time 
solar time | sidereal time. 
Solar time measured by the apparent 
! motion ol ne sul which for 
enience is imed to revolve round 
é i Ithough reality the re- 
the case All this may seem 
elementarv: but to utilize celestial 
ntelligently, one must “grasp” 
ne. Time varies on each meridian in 


nee with the meridian’s position 


tive to the su | ( globe and 
Ive it is the simplk v to refresh 
( emory on fl point On anv 
erTK I r rd of the sun it is fore- 
, . on anv me n eastward it 
I on 
he n is not actually a very aceurate 
ekeepet nd although Ahaz may 
e been content h |] sundial, time 
n¢ SO ] ble now The 
n n fact so irregular that no chro- 
meter ¢ Id be consti ted to compete 


th it. This is due to the non-coin- 


dence of the eclint with the celestial 
equator, combined with what is known 
the ex entricityv of the orl it The ap- 
parent sun proved irregular the 


tronomers got busy and devised an 
1 I sun, whicl assumed trav- 
elled along the celestial equator at a 
niforn eed: ié h exactly 24 hours 


meridian 


nsits from on 
n, this period 
n of all the : 
rent n days in one year. This de- 


LD- 
i 


knowledge of 
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vice gives us the mean solar day and 
the mean sun. This is the time that is 
used everywhere for navigational and 
work-a-day purposes. 
To facilitate our celestial fixes, how- 
ever, We need what i= know nas sidere il 
time; which is based on the apparent 


revolution of the stars that re- 


ition of the earth \ 


diurnal 
sults from the rot 


sidereal day is equal to 23 hrs. 56 mins 
4 sec. of mean time. The revolution oi 
the stars may be taken : periectiy reg- 


ular, because their distance from us is s¢ 


erTreat 


The foregoing should. have made clear 
ust what apparent solar day (apparent 
time) and mean solar day (mean time 


and sidereal day (sidereal time) 


sent. Sidereal time is in fact, the basis 


of all time; but it is not convenient fot 
eve rvday use, a 
to light or darkness: so it is 
into solar time and is the standard for 
the clocks throughout the 

One difference bet 


the methods of computing solar time and 


s its noon pays no regard 


tT converted 
world 


veen 


outstanding 


sidereal time is the faet that while wit] 
the former the sun is a point of refer- 
ence with the latter a sort of imaginary 


datum mark and not a star is 
This celestial “bench 
is shown to navigators as the First Point 
of Aries, and is spot where the 
ecliptic and the celestial equator coincide 


point o! 
reference mark” 


; 
tne 


when the sun’s declination changes from 
south to north, namely at the vernal 
equinox. There is also another “bench 
mark” known as the First Point of Libra, 
corresponding to the point where the 
sun’s declination changes from north t 


south—the autumnal equinox. This lat- 
ter point does not concern us very much 
When the astronomers first decided on 
these points the vernal equinox happened 
to coincide with the constellation of Aries 
nd the autumnal equinox with that of 
Libra, 

The names 
tenacity, de spite the fact that over 2.000 


Mr 


bench 


have clung with great 


Hipparchus discovered 
marks” 


ago 


that the were on th 


move. Today the First Point of Aries is 
leaving the constellation of Pisces for 
that of Aquarius and the First Point of 


Libra Is le ving Virgo lo! Le 0, both h 


ng travelled 30 degrees in the last 2.000 


vears. It will take approximately 26,000 
years for Aries and Libra to complet: 
the grand tour and get back home agai 

so why worry? 


It is from this wandering jew of 
bench mark that the right ascensions « 
heavenly bodies are caleulated. Right 
ascension of a celestial body corresponds 
to longitude and declination to latitude 

hen compared with things terrestrial 

The following comparative 
ment may be helpful: 


arrange- 


7 
{i 


Terrest al C'elest 
Latitude Declination 
Longitude Right Ascensic 
Greenwich First Point « 

Zer Aries Zero for 
Right Ascen- 


s10on 


Mi ridin 


Right , 
are of the celestial equator between the 
First Point of Aries and the 
refers to. It 


ascension mav be defined as the 
meridian « 


the body it is reckoned in 


exactly the same way as longitude but. is 
expressed in hours and minutes from 
west to east, counting twenty-four hours 


n all. The First Point of Aries parallel 
the meridian of Greenwich, as is 
The 
like the First 
been where it 


shown 
zero meridian for longitude 
Point of Aries has not al 
is today it h 


Dove 
Wiivs but 
different causes In 
davs when longitude was 


moved from quit 
the early 
rded as of 

stant comparison mark was not felt to be 

necessity, and the Zero Meridian was 
placed in various geographical position 
In 1673 it was in Teneriffe, in 1720 the 
Island of Ferro; but 1723 the 


not 
Teg 


g great importance a 


con 


since 


meridian of Greenwich has been gen 
erally accepted. Some of our South 
American neighbors still use a local zero 
meridian for their local maps. The 


French for long resisted the capture of 
the first meridian by “perfidious Albion,’ 
and at the final conference the French 
representative 
Some French maps still show the zero 
meridian at Paris. 


vas the only dissentient 
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We have now dealt with solar ti 
sidereal time, the First Point of Ari 
declination and right 
we can compute our celestial fixes 
must become acquainted wit] 
time factors, the equation of time and 
the hour angle. The 
celestial body is the angle formed at the 
pole, between the meridian and the hour 
circle passing through 
ured westward. 

For a definition of the equation of 
we must hark back 
ber that the apparent 
is actually due to the earth’s revolution 
around the sun; and that for conver 
ence it is considered to be the revol 
of the sun around the earth. This seen 
somewhat like the old 
cerning the ammunition boxes. A n 
fication to a certain type of ammunition 
box made it more convenient to open 
the box from the bottom than from the 
top. To facilitate things the Admiralty 
issued a label for these boxes which 
stated in bold red tvpe 
confusion the 
marked top.” In the 
celo navigation the arrangement outlined 
above, once it is really understood, does 
simplify and facilitate our calculations 
and actually “avoids confusion.” 

Secondly we must remember that the 
movement of the real sun is not regular, 
hence our mean sun with its uniform 
rate. The equation of time is the dif- 
ference between the two. At times these 
two suns coincide and at other 
they are as much as 16 min. and 20 sees 


ascension. Before 


hour nele or l 


the poay, meas- 





a little, and remem- 


orbit of the sun 


navy story 


“Tn order to avoid 
bottom of thi se je 
consideration of 


times 


ometimes one is ahead, some- 

t is astern—an ever varying equa- 
n. This irregularity of motion is due 
1e fact that the earth 
eclipse and also varies its dis 
ie sun and in so doing increases its 
December and January 


June and July. A 
Ip the 


travels in an 
tance Irom 
rmal speed 
1 decreases it in 


Sstu- 


ly of Kepler’s Law will he 





t space will not permit of such 
ore oO! here 
Chere is a further component part of 
é ul m ol n ely, that due 
he obliquity of the orbit, and this is 
h easier to nderstand. It 

I ad bp the ra he ppal nt 

I es 1 the ( tl¢ while our 
“mean” sun is supposed to 

' i¢ the celestial equator. (Fig 


Only on four oc 
r do the two suns “get 
the noxes and the solstices. 
{ summary of the above gives us 
mething like this: 
} due to Ecce [ Lu of Orb t 
The apparent sun is ahead of the mean 


m December 31st June 30th 


1 has a maximum lead about April Ist 
The apparent sun then falls astern until 


December, its maximum “lag” being 8 


tes on October Ist 
] ( due to Obliquity of Orbit—Is 
I tive between the equinoxes and 
ces. The two suns are together on 
our points and there is no error 


August, November and Feb- 
ry the error reaches a maximum of 10 
minutes In Aucust and February the 


mean sun “takes station ahead.” 
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Eccentricity 
of time. 

We may now consider the question of 
time as being all cleared up and I hope 
it is. The Nautical Almanae or rather 
that part of it that concerns the aero 
navigator is merely a time table for the 
foregoing movements and if they are un- 
derstood the almanac is self explanatory. 
We can now observations and 
fixes and the most suitable methods of 
obtaining them. 

It is not so very long ago, 
not less recently than the early 
the nineteenth century that 


obliquity = equation 


consider 


certainly 
part ol 
navigators 
depend ed solely on lat tude by meridian 
ra for taking ships on voyages from 
“China Peru” and ey 
gitude 


en farther, lon- 
merely 
Meridian 


observations still play a part in 


as i caida’ hove being 
a matter of dead reckoning. 
altitude | 
modern navigation and a brief consider 
tion of this problem will facilitate the 
consideration of moré up 
ods. To determine latitude by merid 
altitude we require three main factors 
(a) altitude of cele | body (b) zenith 
distance (c) declinatior 

obtained by obs« rr 


/ 
4 


zenith distance is found by 


using altitude corrected for (1) index 


error (2) semidiameter (3) refraction 
dip (5) parallax. Much paper could 


be covered in writing up these five cor- 
rections but Table 46 in Bowditch gives 
them with the exception of index error, 


in a combined form by inspection alone. 
For this possible de- 
scription ol here. 


reason the briefest 
them will suffice 
Index error is an error more or less 
inherent in every extant. There are 
various simple methods of checking this 
and a eareful navigator always 
the error of his own instrument 
AB be the limb or graduated are 
of a portion of a circle 60 
120 equal parts. On the 
glass D be 
angles to the plane of the 
radius CE 
»hxed 


In extent, but 
divided into 
radius CB let a silvered 
fixed at right 
circle, ind on the mo ble 


let another such silvered glass C be 
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‘Dhe Von Hoffmann Graduate Qualifies” 





































Will Give You 
a Thorough — 
Practical Training 


The training which the Von Hoffmann student receives is 
the exact training which he must have to qualify for imme- 
diate positions on the ground or in the air. The cost is low 
considering daily flying, the thoroughness of theoretical and 
ground instruction on latest modern type planes, Wright 
Whirlwind and other standard motors. 


. Our Instructors Are Ex-Army Pilots 
/ Each with Over 3000 Hours of Flying 
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Our School Registered, All Instructors and |A Record 
Airplanes Licensed by U. S. Government, to Be 


Aeronautics Branch, Dept. of Commerce | Proud Of 


Our record to 


All Airplanes used by us for both instruction and 
passenger service are planes licensed by the U. S. | every Von Hof- 


t 
mann graduate 


Government and our instructors are U.S. Licensed 


date shows that 


has received a 


[ransport Pilots and U. S. Licensed Mechanics. | U. S. Govern- 


ment License. 











Our equipment is new and of modern design, sub- 
ject to daily U. S. Government Inspection. (We have a resident 
U.S. Government Inspector on the field—think what this means 


Flying Course 


We teach you by actual 


to you.) ; tee 
. flying and practical instruc- 


Easy Monthly Payments 


Ground Course It is easy to pay the Von Hoffmann way because small tion: no long course needed. 
monthly payments are extended. Let us show you how , 
vou can start now and pay later, even after you have fin- No student bo nd rc 












ished the course of training. 


Von Hoffmann 
Aircraft School 


319 Lambert-St. Louis 
Flying Field 


(Lindbergh's Own Field) 
St. Louis, 
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“The horizon glass D is fixed perma- 
nently parallel to AC, and only half of 
it is silvered, allowing objects to be seen 
through it. 

“The index glass C is wholly silvered, 
and its plane is parallel to the length of 
the movable radius CE, at the extremity 
(E) of which a vernier is placed to read 
off the divisions on the are. On the ra- 
dius AC is set a telescope F, through 
which any object Q may be seen by 
direct rays which pass through the un- 
silvered portion of the glass D, while 
another object P is seen through the 
same telescope by rays which, after re- 
flection at C, have been thrown upon 
the silvered part of D, and thence di- 
rected by a second reflection into the 
telescope. 

“The two images so formed will both 
be seen in the field of view at once, 


\S’ 
‘ 


AERONAUTICS 





Figure 4: 


The principles of the sextant are as 
is generally known based on double re- 
flection, which permits of half a degree 
of are being numbered as and consid- 
ered as a whole degree. Thus the sex- 
tant which is really an are of 60 is di- 
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Figure 5: Refraction Correction 


and by moving the radius CE will (if 
the reflection be truly perpendicular to 
the plane of the circle) meet and pass 
over without obscuring each other. 

“The motion, however, is arrested when 
they meet, and at this point the angle 
included between the direction CB of 
one object and FQ of the other, is twice 
the angle ECA, included between the 
fixed and movable radii CA, CE 

“Now the graduations of the limb be- 
ing made only half so as to correspond 
to degrees of arc AE, when read off as 
if they were whole degrees of arc, will 
in fact. read double its real amount and 
therefore the numbers read off will ex- 
press, not the angle ECA but its double, 
which is the actual angle subtended by 
the objects.” (Lecky’s Wrinkles.) 

The author of Lecky’s Wrinkles in 
Navigation has said “You should never 
lend anyone your horse, your gun, your 
dog or your sextant.” Better advice was 
never given. 


vided into 120 equal parts, each of which 
do duty as a degree. The optical law 
governing this reads as follows: “If a 
ray of light suffers two successive re- 
flections in the same plane by two plane 
mirrors the angle between the first and 
last direction of the ray is twice the 
angle of the mirrors.” Figure No. 3 
gives a good idea of this principle. 

The ordinary sextant is constructed 
for use with a sea horizon er with an 
rtificial horizon. There are various 
types of artificial horizons, all based on 
the law of catoptrics which states that 
the angle of reflection is equal to the 
angle of incidence.” One of the most 
common forms of artificial horizon is a 
hallow trough about 4 inches in length 
containing pure quick silver. No fur- 
ther description is necessary to assure 
the student that this form of horizon 
is not suitable for aviation use. The hori- 
zon being frequently not visible when 
aloft various types of bubble sextant 


Semidiameter Correction 


have been devised to overcome this diffi- 


culty. There is also the Baker cloud 
horizon sextant that utilizes a “cloud 
horizon” and under certain circum- 


stances excellent results have been at- 
tained. 

So much for the sextant and index 
error. The remaining corrections are 
practically self explanatory. Semidiam- 
eter is exactly what the name says it is 
—the distance from centre to the cir- 
cumference of a heavenly body. In 
measuring the altitude of celestial bodies 
above the horizon it is necessary to de- 
termine the distance of the centre of the 
body above the horizon. To accomplish 
this an edge of the body, referred to as 
a “limb,” is brought down to the hori- 
zon and semidiameter is applied to this 
altitude. This is plus when the lower 
and minus when the upper limb is used. 

Semidiameter of the sun is obtained 
readily from the Nautical Almanac for 
each ten day period. This correction 
varies with the distance of the sun from 
the earth. In January when the earth 
and sun are at their nearest point the 
semidiameter is 16° 17’ 90”, while in 
July when the sun is most remote from 
the earth this is only 15° 45’ 69”—a dif- 
ference of 32’. 

Refraction is just refraction and pre- 
sents no difficulties. Every one knows 
that refraction is caused by rays of light 
passing from a thin medium to a denser 

(Continued on page 88) 


Figure 6 
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PARKS 


It is one of the finest air colleges in the 
world ... elaborate buildings *. . com- 
plete equipment . . . located on a metro- 
politan airport, twenty minutes from the 
heart of a great air city. 


50...150... 1,050 students continue 
to pour into Parks, believing in its 
superiority and finding there all that 
they expected . . . and more. 


Che student at Parks lives in royal com- 
fort. Parks Hall is a large modern 
dormitory that holds the luxury of a 
palace with the feeling of home. Here is 
elysium, where self-respect takes on a 
swagger ... comfortable lounge ... club 
rooms... bed rooms ...showers... 
barber shop . . . dining rooms . . . recre- 
ation rooms... yes, and tennis courts. 


his is just one of the things that make 
Parks worth while. There are many 
others. 


You should not trust your career... 
your whole future as a successful airman 
...to any method of instruction or to 
any institution that is aot the very finest. 
{t isn’t worth the gami le. 


At Parks you are guided, coerced, 
cautioned, and disciplined always. You 
follow a regular curriculum of study 
with thoroughness as the keynote. 


Let us send you our illustrated book free. 


Fill out the coupon NOW. 


* Parks Air College bas a corps of 54 instructors, 


14 buildings with a foor space of 75,000 square feet 


aad a total investment of more than 2 100,000.00. 


PARKS AIR COLLEGE, Inc. 
206-R Mo. Theatre Bldg., St. Louis, Mo 

Send me your illustrated booklet 
“Skyward Ho,” describing the Pilot's 


Course 


Name 
Street = 


City State 





-- but 
think what, 
you get ata 








206-R Missouri Theatre Bidg. 
MEMBER AERONAUTICAL 


(Cable Address: PARKSAIR } 
CHAMBER OF 
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‘plane (onstruction 


By Altried Gymnich 


Author of Der Gleit- und Segelflugzeugbau, Pilot, Luft Hansa, Germany 


HE framework of the supporting 

wings has now been completed 

and we start now to separate the 
transversal rudders or ailerons for the 
supporting wings. This is done by saw 
ing through the ribs between the beam 
girths of the transversal rudder and the 
rim bends and by cutting out the piece 
of rib girth, located between the two 
lower beam girths of the transversal 
rudder, as shown by the dotted line in 
the drawings given in the last install- 
ment. In thus cutting off the transver- 
sal rudder, one should be careful that 
the connecting points do not tear open 
or break off. 

After this work, the straps of plywood 
(9) of the beams of the transversal rud- 
ders are glued to the girth, just as this 
is shown in the drawing in the last in- 
stallment. The segments of the trans- 
versal rudders (11) are cut from spruce, 
and plywood is glued to them on both 
sides, so that their total thickness be- 
comes 5% inch. The shape which is in- 
dicated, must be copied exactly, for 
otherwise a dead action or a tension in 
the control cables is not to be avoided,— 
a defect which cannot be eliminated later 
without great difficulty. As shown in 
the drawing, the connecting line of the 
attacking or action points of the cable 
must pass as a straight line through the 
hinge joint. If this is not the case, ten- 
sions in the control cables cannot be 
avoided. Therefore, particular careful- 
ness is required here. Furthermore, 
attention is called here to the fact that 
the lever arms on the rudders and 
on the control must be of the same size, 
if an exact motion of the rudders is to 
be attained. In the building of our 
present schooling sailplane the lever 
arms were selected to be 324 inches long 
between the hinge joint and the action 
point or connection of the cable, and 
this distance must be maintained with 
great accuracy. At the mentioned 
points, holes are drilled into the seg- 
ments for attaching the control cables, 
through which fitting small pieces of 
copper tubing are driven and then riv- 
eted over at both ends. The hollow 
rivets made in this manner serve, so to 
speak, as a bushing and prevent the 
breaking out of the drilled holes, which 
is otherwise unavoidable, due to the con- 
stant friction in actuating the rudders. 
The gluing in of these rudder segments 


Translated by John H. D. Blanke 


The construction of the 
wings is completed in this 
article. 


must, of course, be done very carefully, 
for they must take up the entire air 
force developed in actuating the rudders. 
As everywhere else the gluing-in is 
done by aid of corner blocks and by 
pressure under a clamp. 

Now the fittings, as indicated in the 
drawings and in the’ list of materials, 
are prepared; or they are ordered made 
if one does not understand how to work 
metal, or one does not have available the 
spe cial tools require d-for this work. The 
fittings have been kept as simple as pos- 
sible in order to facilitate the design 
ind construction by the builder. When 
not indicated otherwise, all fittings are 
fastened with steel bolts, 3/16 inch 
thick: however, 5/16 inch steel bolts are 
used as connecting bolts between the 
supporting wings and the stays or the 
struts, or supporting wings and fuselage 
framework. It is advisable to safeguard 
ll bolts, after the fittings have been 
mounted, by means of a thin wire, or, 
if bolts with a perioration at the 
hreaded end are used, by means of a 
key, so that no loosening of the fitting 
ean occur later on. Self-evidently not 
the slightest room for play dare be pres- 
ent, for the strength of the entire con- 
struction depends upon absolutely rigid 
connections The safeguarding of the 
bolts is even more important, inasmuch 
s most of the bolts are no longer ac- 
cessible after the supporting wings have 
been covered with fabric. 

Weak bolts with fine thread (about 1% 
neh) suffice for the fastening of the 
hinge joint of the transversal rudders, 
ich as are used in electrical-engineer- 
ing. Wood screws are naturally not 
suitable here. The hinge joints are 
fastened at regular intervals to the trans- 
versal rudders and then to the support- 
ing wings. The two portions of the hinge 
joint themselves receive as axes a piece 
of wire about 1/16 inch thick, the pro- 
jecting ends of which are bent over or 
riveted over. 

For the sake of an easy handling of 
the cable, all pulleys should have a diam- 
eter as large as possible. In the present 
design rollers of 2 inch diameter were 


specified. The rollers have a deep round 
groove, so that the cable cannot jump 
out. With a correct construction of the 
roll fittings, however, a jumping-out of 
the cables is not possible. The rollers, 
which should be of aluminum, may be 
bought ready made in usable design 
In order to avoid a breaking out of the 
bearings, suitable bushings of brass tub- 
ing are set in, while sections of steel tub- 
ing having the thinnest walls serve as 
axes. Naturally the brass bushing must 
be driven into the opening of the roller 
tightly, so that it cannot move. On the 
other hand, the section of steel tubing 
which serves as axis, should be easily 
movable and should be of such Jength 
that it can be passed through the cor- 
responding drilled holes in the roller fit- 
tings and riveted over to fasten it. 

The fitting (51) for the connection of 
the re-enforcing wires leading to the tail 
end, receives linings of sections of cop- 
per tubing similarly, as has been de- 
scribed for the segment of the trans- 
versal rudders. The purpose is to at- 
tain here a soft and rounded-off enter- 
ing surface since without these precau- 
tions there is danger that the wires 
will break at the fitting under relatively 
small stresses. 

The fittings for the connection of the 
stays (14) or rather the struts are alike 
in their exterior shape. A deviation be- 
tween the fittings of the front and rear 
beam exists only in so far that the fit- 
ting for the rear beam is bent upward 
since, in contrast to that of the front 
beam, it serves for the connection of 
two struts. Above the openings for the 
taking up of the bolt of the strut, ring 
dises are soldered on hard, that is, sol- 
dered on with hard solder, to the out- 
side of the fitting of the front beam, and 
to both the inside and outside of the fit- 
ting of the rear beam, so that the forces 
can be absorbed better by the bolts and 
so that the danger of a sheering off under 
very great exertions is avoided. The 
size and strength of these ring dises or 
washers depend upon the shape and 
size of the stretching or tightening 
screws which are welded into the ends 
of the struts. 

The fitting (12) which holds the two 
rollers for the cables of the transversal 
rudder, consists of one piece of steel 
sheeting with four flaps of even size, 
which are bent to the inside at a right 
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Sailplane Construction 


, (Continued from page 82) 











angle. In bending, care is to be taken 
that the bending takes place slowly and 


over a soft underlay. Sharp bends in Quan- Cross 
the vice lead easily to cracks, but im- tity Parts Number Material Section, in. Length, in. 
pede also in every case the strength of a a wr -. 10 Sheet Metal 1/64 
the fitting. : ss 2 Levers or segments of trans- Spruce with 
The ends of the ribs receive a shoe versal rudder ............ 1] Plywood 5 8x11 9/16 
(10) made of sheet plate of 1/64 inch, 4 Mike eit Bitten fen teane. . 
which is tacked to each side of the rib aati dealliieds 12 Sheet Steel 3/64 
ends by four wire pins. The 3/64 inch Ses Aeiionn 13 
thick terminating or enclosing wire is 2 Steet esmnections for front Sheet Steel 9/39 
drawn through the end opening (bent ee 14 Sheet Steel bese 
. ° * . Aiib seseeeeeeeeeeeeeeeeee 7 s wt ow Oa 
over a suitable piece of wire). It is best tee aeckiediiens tie rane 
to use galvanized sheet and galvanized "ean 14 Sheet Steel - 64 
. . ° C€itb seeeeseeeeeeseeeeee ‘ s wn ‘ 
wire, in order to avoid the danger of 6 Hinge joints for ‘transversal 
corrosion as much as possible. The shoe eudiders 39 Sheet Steel 3/64 
. 1 . a = } wD see eee eeeeseeeeeese or. + o 
of sheet plate and the wire are slight] 2 Fittings for re-enforcing wires 51 Sheet Steel 3/32 


soldered to each other after the wire has 
been tightened. 
With this installment the building of! 


the supporting wings is terminated. In Aeronautics has 








Parts List 


NOTICE 


a limited number of large size scale draw- 


the next installment we will deal with ings of the Gymnich Sailplane, which will be sent postpaid to 


the building of the fuselage framework 


any reader for the 
(To be continued) d 


sum of $5.00. A material list is included. 








~a Pledged to produce 
natural pilots . . 4 





Commercial Aviation—the new, amazing world 
industry—offers the young man of today his 
most promising opportunity. A tremendous and 


growing demand exists for trained men—engi- 





neers, designers, pilots, ground men. Flight 
training, with its accompanying ground courses, is the logical 


preliminary to a career in any branch of aviation. 
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The Spartan School of Aeronautics—one of the country’s best 
and soundest financed aviation schools—has set as its ideal the 
producing of natural pilots—men so thoroughly trained that 
flying becomes second nature. Only new Spartan biplanes are 
used. Staff is composed of former Army instructors of wide repu- 
tation. Accommodations are provided at the new school barracks, 


at special low rates. Send the coupon for complete information. 


SPARTAN SCHOOL OF AERONAUTICS 
Municipal Airport * Tulsa, Oklahoma 





SPARTAN SCHOOL OF AERONAUTICS, 
Municipal Airport, 
Tulsa, Oklahoma 


Please send me without obligation your booklet “Training that 
Produces Natural Pilots.” 


Name —_ — 
Street__ . — 


Age—__. City. — - — 
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HE selection of E. J. Demas by Com- 
mander Byrd for his famous expedi- 
tion to the Antarctic Regions offers addi- 


tire country. 


In AVIATION 
It’s Allin the Right Start! 


transportation. In a short time freight and 
passenger liners will be soaring over the en- 
Trained men will be in de- 





tional proof that it’s the 
right start that brings Op- 
portunities—in Aviation. American School of Aviation, 
Demas—a graduate of the Chicago, Illinois 
American School of Aviation Gentlemen: 
When I received my diploma you 


—got this wonderful chance 


asked me to send you my pict 


ure. 


because he had the foresight I am sending you one now. 

‘ iti sac I wish also to tell you of my 
and the ambition to secure OIE Baga Peg Rm te Bs: 
the right training. Like other by Commander Byrd to accom 

‘ r = pany him to the Antarctic Regions. 
serious-m1 nd ed men, he You cannot say anything too 
wanted to get into this busi- good for your school, in my mind 
ness—to share in its promis- rae ey, 

(Signed) E. J. Demas. 


ing future. He made the right 
start. And when his chance 





Commander Byrd Picks 
Ameriean School of Aviation 
Graduate! 
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Commander 


Photograph above show 


mand. Byrd and party before sailing. Mr. Demas 
This Home Study is fifth from right, top 
Method Prepares You QO 
Now by an effective plan— 

you can learn quickly right our new book, Opportwntites tn the At 


ing; 


port. 








came, he was ready for it. 

To you ambitious men who are in earnest 
about success in Aviation we say—get 
sound, practical training first. Learn the 
vital principles of flying before you go to 

§ a flying school. Get your preliminary train- 
ing first, no matter what branch of Avia- 
; tion you want to get into. Assure yourself 
of a solid foundation, if you want to win 
recognition in Aviation. There will be 
plenty of opportunities for you. Air travel 
is in its infancy—yet it is revolutionizing 


SEND 


Are YOU 
about success 
tion? 


Then mail 


in earnest 
in Avia- 
the 


coupon for our new in- 
teresting book, Oppor- 


tunitiesin the Airplane 
free to ambi- 


Industry, 
tious men. 
you to 
training you 
this 


investigate 


It will pay 
the 
can get at 


recognized school— 


the oldest of its kind in 


the country. 


' AMERICAN SCHOOL of AVIATION 


i Dept. 146B, 3601 Michigan Ave. 


f Chicago, IIl. 





in your home, in 
Practical Aviation men give you the 
basic essentials by 
almost as effective as actual flying. 
How to 
clinometer, 
take off; 


read an 

an 
how 
how airplanes are 
they haven't the 
these fundamentals 
But you can get them quickly 
at home this simple way. 


FOR FREE BOOK 


plane Indu will be sent free oe news 
upon request. Just mail the coupon TO- 
AY—No obligation, 


your spare time. 
a method that is 


air map, an in- 
altimeter; how to 
weather affects fly- 
designed— 
time to teach you 
around an air- 






American School of Aviation, Dept. 146B. 4 
3601 Michigan Ave., Chicago, til. rf 
Without any obligation on my part end t your free book, Oppor- | 
funitie im the 1irplane Industry, and full information about your 

Ilome Study Course in Practical Aviation i 
NERO. .cccccccccccesccesecceccececceceesececoococe AZO. ..ccccccce 4 
AGGreESS ..ccccccccccccccccesccsccccscesceserseesseseesesseseeeeees 1 
(ls Serre rrrerrrrerrrerr rrr rrere rr tte ttre ss State. cccecrecersecece a 
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Guardian Graduates 
Are Qualified! 


Why are men flocking to the Guardian Air College from all 
points of America? Because Guardian training is the kind 
of thorough, personal training that students have long been 
looking for, and this fact has now become known! Headed 
by executives who have been bred and trained to lead, Guard- 
ian is now demonstrating its leadership in quality, thorough- 
ness and low cost! Guardian offers mechanical and engi- 
neering courses that require from four weeks up to one year 


to complete and cost from $100 to $600. 










iF ! 
WARDIAN—— oc 


A i R Cc ri) L L E G E 2500-2-4-6-8 Texas Ave., Dept. 19, St. Louis. 


Special Rates Now! 


In the airplane division you are taught to 
build, repair and maintain steel tube, ply- 
wood and truss type fuselages; both biplane 
and monoplane wings of both cantilever and 
externally braced types—and in the motor section we teach you 
on Whirlwind, OX5, Hispano-Suiza, Le Blond, Packard and 
other modern aircraft engines. The Guardian factory is now 
getting into production on 60, 90 and 225 h.p. airplanes and you get this 
actual factory experience without extra cost! Send for a free copy of 
“Heavens Filled With Commerce,” our large free catalog that gives 
full details of the finest training in America! Send at once and get 





details of a special 40% discount offer. 








Send me a free copy of Derek White's latest book, 


‘“‘The School of Personal Training”’ “Heavens Filled With Commerce.” 


DEPARTMENT 19 


2500-2-4-6-8 Texas Ave., St. Louis, Mo. 
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AT THE AIR CAPITAL! 


Learn aviation most thoroughly in the midst of the greatest aviation 
activity— Wichita, the recognized Air Capital of America—where op- 
portunities surround you—whence aviation interests everywhere seek 
trained men for the growing needs of the industry. Learn at 





Immediate es i . 
Employment 7 The Air University of America 
. Elaborately equipped, in a group of brick and steel buildings com- 
prising over 68,000 square feet of floor space, on the greatest landing 
field in America devoted exclusively to school use—its own 313 acre 
field surrounded by ample emergency landing fields in all directions— 
i such is the great university of aviation—The Braley School of Flying, 
oe Inc.—in the heart of the nation and the heart of the industry, literally 
surrounded by airplane factories constantly calling for trained men. 
The heads of these factories and of transport lines recognize the 
value of Braley School training. Men who qualify with Braley 
School courses are ready for immediate success. 


Superior Ground Courses Safe Flight Training 


Complete training in all phases of | At Braley School you learn to fly 
on modern biplanes and cabin 
monoplanes inspected daily and 


ground work in the most thorough 


system in existence, under direc- 






























r 
P ; : aK , kept in perfect condition by ex- 
f air } tion of an aviation expert with am ’ i ND 
mes Or. : 2 : ae perts in the school shops. You are 
1, Fankh sixteen years’ experience in Eu- taught by some of the best pilots 
rope and America. in the business, all careful and ef- 
mee : ficient men with an interest in 
Here specialists are being trained f a : : 
‘ making 100% pilots of their 
. who can command high pay in va- _— gtudents. 
Pa rious branches of aviation. 
‘SERVICE . ‘ ; 
anal Courses in every branch from ' EMPLOYMENT 
D>» a elding ‘ ee . bs Factory and transport heads 
y wel Ing to inspection at prices keep in touch with us for trained 
ranging trom $100 up. men. Recommendations will be 
" “ made on basis of competence, as 
Write for Particulars we desire to protect our reputa- 
awe SSS 
{| Le 
oe 
-~ ot ae Regt +4 ce BS 3 : 4 . - = 
—— 7 - f - 7 etngdan -—- —_— ———_ ____ 
Braley School of Flying, Inc., 
Send the Coupon! 305 Braley Airport, Wichita, Kan. 
Gentlemen: Send me “The Dope” about your courses 
Come and Investigate— Wily Sone te 
es Gr Natterceeceeeeeeevees at 
You'll Want to Stay! WICHITA] &.F.D...------+ iiicicucctcvicnaes 
: KANSAS acct State 
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eModel Builders’ Department 


HIS is the first of a 

series of three articles 

on how to construct a 
real flying model airplane 
operated by a real com- 
pressed air power plant. 
The first section will de- 
scribe the method of mak- 
ing the propeller and the air 
tank. The remaining two 
sections will be devoted to 
the construction of the 
powerful little one ounce 
three cylinder radial com- 
pressed air motor, the high 
lift wings and fuselage, as- 
sembling of the units and 
the operation of the 
completed ship. 

At the National 
Playground Contest 
finals at Atlantic 
City last October, you will remembe1 
Virgil Rassner and Tudor Morris took 
first and second places respectively in 
the optional power event in spite oi 
the high winds on the day of the con- 
test. They even beat the rocket and 
spring driven models! This year the 
wing span permitted has been increased 
from 48” (too small for a good com- 
pressed air duration model) to 90” 
so real performances can be expected 
this year at the National finals at Louis- 
ville. 

This light efficient model is a con- 
siderably improved design from the Na- 
tional Champion compressed air ma- 
chines flown last year. This one is big- 
ger, lighter, simpler and will give more 
duration when properly constructed. 

Just imagine if you will, a large 414 
ft. compressed air model airplane purr- 
ing through the air with fhe sunlight 
shining through its wings and imagine 
it climbing to a height until all of its 
compressed air power has been spent. 
Then perhaps a glide or circle a graceful 
dip and a perfect landing far away from 
the starting point. That is what I 
would call a real thrill and for those who 
have never constructed a compressed 
air model before I can truthfully say 
that there are very few things made in 
the workshop that can give the builder 
any more pleasure than a compressed 
air model airplane. 

The first consideration in our com- 
pressed air model before we go into de- 
tails is that of weight. Of course, if you 
put enough power on your model no 


By Bertram Pond 





will remember the descrip- 
tion of the 12% minute 
Morris world record hydro 
two pusher model in the last 
issue. To the best knowl- 
edge of the author no com- 
pressed air model airplane 
has flown over 3 minutes 
over level ground. A model 
built as described will come 
very close to any record for 
compressed air models which 
may be in existence, officially 
or otherwise, as flights of 
well over a minute have 
been made. By making 





A Compressed Air Model 


matter hoy heavy it Is, It would be 
possible to make it fly. This model is 
made light and still fairly sturdy to fly 
a long distance. In fact the whole ma- 
chine should not weigh over 14 ounces. 


It is quite possible to build the machine 


» weigh around 1015 ounces. 

You see, the more weight we must 
carry on our 4!5 ft. wing the faster 
the mode! must fly and the more chance 
or some damage in case the model does 
not make a good landing. Of course, 
vou understand there is no pilot aboard 
1 model airplane; and only by the 
proper setting of the wings and the use 
of a sufficient amount of a dihedral angle 
ire we able to keep the model balanced 
Also the faster the model must 
more compressed air we must 





use out of our limited supply in the air 
tank to maintain the flight and conse- 
uently the duration would be less. 

So that you will know what you are 
going to build, the main wings and 
framework of this model which will be 


oO 
] 


described in a later issue are of the 
most modern materials and design. 
Balsa Wood is used almost exclusively 
If materials and dimensions other than 
those specified are used the chances are 
that the model will be heavier than it 
should be or else considerably weaker 
and more fragile at such places where 
substitutions or changes in the size 
might be made. 

Here it is well to call your attention 
to the fact that compressed air models 
have not yet been able to equal the 
flights of rubber driven models. You 


slight adjustments of the 
wings and by using 
the maximum pres- 
sure capacity of the 
tank, much longet 
flights ean be made. 
No doubt in several years when com- 
pressed air models have been experi- 
mented with more they will come into 
their own and perhaps equal or even 
beat the records of the rubber driven 
models. 


The Tank 

The tank is the heart of the com- 
pressed air model airplane. It must be 
light enough that it will not over-burden 
the model and strong enough to carry 
sufficient air under pressure to give the 
midget whirlwind motor power enougli 
to drive the model with a fair duration 

To build the tank as described, you 
will need the following materials: 

1 sheet of brass .005” thick x 10” wide x 

2114” long. 

1 thin brass or copper half-ball 3” in 
diameter for the large end of the 
tank. 

thin brass or copper half-ball 214” in 
diameter for the small end of the 
tank. 

ordinary bievele valve stem and core. 

small throttle valve or one piece ol 
1,” diameter brass rod from which 
to make your own throttle valve. 

1 roll (75 ft.) rust proof plated music 
wire No. 4 013” in diameter. 

small piece of high grade solder (radio 
solder is not very satisfactory as it 
is soft. What is known as 50-50 
bar solder is easily obtainable at 
most any hardware store and it is 
more satisfactory). Resin or some 
high grade non-corrosive solder 
paste. 
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Tank for Compressed Air Model 








af SQUARE 





Hardwood block for form (maple preferred) 
Use 2 pieces glued logether if 
NECE SSATY. @ 


























| 33% ROUGH TURN ry 
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Turn ends & rough turn taper as 
Shown. 





CAPS TOFIT SITUGLY 
OVER STRIP OF TANK MATERIAL 











Turn & sand ends toexact size 50 caps 


Just fit over strip of tank metal as shown. 


7 OK. 


_ STRAIGHT EDGE F 


zite Good+ 
[S7®A/GAT EDGE ri m4 — 


= : “D 


Finish form belween ends -accuralelys 
Taper must be wnifarm. Sand loexact 
size using straight edge lo check. 
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Cut brass fo size. 


©) 


WOOD STICK 
LVEBER BAMOS 


U- tt 


Gas HOT (RON — 
WELL TINNED 
SOLOFR 


Give shell final check with caps & brass in place 
Jin edges & hold brass with rubber band: 
Carefully solder seam- airtight. © 

































3222 Knobs on — 
end of form 
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& vsed for : - . 
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loosening shell | #44. gue 





from form as 


Hy ty 


Holes in big 


tank end cap. 
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Solder tank end caps & valves. 
Wind with *4-(ol#) plated music wire. 
Test & sealall leaks. @) 

Ovserh 


























78 


1 piece of wood at least 
3144” square x 23” 
long from which to 
turn the tank form. 
A good grade of wood 
such as maple is ad- 
visable. 

First gather up all of 
your materials before 
starting to assemble the air 
tank as it is necessary to 
use the tank heads or caps 
when turning the form 
over which the body or 
shell of the tank is formed. 
Refer to figures 1, 2,3 & 4 
and make the wooden form 


being careful to watch the 
2 





following points. Read The 


everything about the tank 
carefully before starting. 

1. First rough turn a tapered cylin- 
der. (See Figure 2.) 

2. Second, leave the main body of the 
cylinder 21” long between faces, leav- 
ing knobs on the ends. Note: The 
knobs must clear the tank ends or half- 
balls. 

3. The knobs shown on the ends of 
the form are used to drive the form out 
of the shell when you have soldered the 
shell seam together. (See Fig. 7.) 

4. The taper on the form must be per- 
fectly straight or the shell will not fit 
snugly to the form and it will be diffi- 
cult to solder together and maintain the 
proper diameter at the ends so that the 
tank ends will slip over the shell snugly. 
(See Fig. 3.) To get the proper diam- 
eter at each end of the form you should 
wrap a small piece of the material to be 
used in the shell of the tank around the 
form lapping it 44” as you will do when 
you make the shell. If the half-balls or 
tank caps will just slip over the shell 
material wound around the end of the 
form as described with but very little 
looseness, you have the right diameter 
at the ends of your tank form. This is 
important as it is the key to making a 
neat tank successfully and quickly. 

5. Then turn away the center part of 
vour form so that a straight edge laid 
along the form will touch at every point 
including the two. correct diameters 





completed tank with motor, propeller and 
valve attached. 


which you have turned on each end. 
(See Fig. 4.) 

6. As a final check after you have cut 
the piece of metal of the proper shape 
to form the shell of your tank (see Fig. 
5) it is well to check the size of your 
form very carefully in the same manner 
as before by slipping the caps over the 
shell on the form, making sure that they 
do not fit too tightly or very loosely. If 
the balls fit just right you are now ready 
to go on with the assembly operation. 


(See Fig. 6.) 


Cutting the Tank Shell 
Take the piece ol brass for the shell 
nd cut it to the pattern shown in the 

drawing so that it is 84%” wide at the 
small end and 9°4” wide at the large 
end. Then wind the brass around the 
form and with a sharp pointed instru- 
ment mark around inside of the ends 
and trim off the brass so that it just 
comes flush with the ends of the form 
all the way around. Then smooth out 
any rough edges which may have been 
caused in trimming. ‘ 

With a hot soldering iron (a small 
electric iron will do if it gets hot enough) 
tin the edges of the tank shell for about 
1,” to 46” in from each edge. Tin one 
edge on the top and the other edge on 
the bottom so that when the shell is 
rolled around the form the two tinned 
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edges will be _ together. 
Then wind the tinned brass 
around the form holding 
it in place with 5 or 6 
heavy rubber bands 
doubled if necessary. Then 
carefully sweat the seam 
together the full length of 
the shell. Be sure that the 
shell fits the form snugly 
and smoothly, otherwise in 
soldering the brass may 
buckle or pull away from 
the form at the ends. 

You may find it advis- 
able to loosen the shell oc- 
casionally from the form 
by holding the shell in 
your hand and rapping the 
small end with a hammer 
until the shell is loose. 
Then drive the form back in place by 
holding the shell and hitting the big end 
with a hammer and continuing soldering 
again. (See Fig. 7.) 

If spring brass is used it often hap- 
pens that because of the springiness of 
the material the brass will have to be 
held down with a wooden stick in the 
soldering operation until the solder 
cools. The heat of the iron traveling 
in the heat conductive metal will keep 
the solder soft for some distance away 
from the iron causing the brass to spring 
up and open the joint, if you do not 
hold the seam together with a_ stick 
while the solder cools. Then when you 
have done what you consider a good job 
of soldering remove the rubber bands 
and carefully examine the seam for any 
possible visible holes which might later 
cause air leaks and close any of these 
holes which you may find with solder. 
Remember that radio solder is not 
nearly as good as the harder tougher 
solder known as 50-50 solder used by 
radiator repairmen, etc. When you are 
satisfied that you have a good tight seam 
without any air holes and without much 
excessive solder, drive the form out of 
the shell gently being careful not to 
strike the sharp edges on the ends of 
the shell as this may damage them and 
make it difficult to fit the caps in place. 

The next step is soldering the caps in 
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place. Carefully clean the insides of 
both caps and tin them. You will note 
that the caps shown in the drawing call 
for at least 346” length swell or shoulder 
at the rim. This swell should just stop 
up against the bottom of the shell. 
Also tin the outside of the shell for 44” 
on both ends. Then solder the cap in 
making sure that it is slipped on 


lace 
far as it is intended to go. Then 
with your hot soldering iron, carefully 
run solder all around the cap being 
careful not to heat shell seam too 
much as it might open up right where 
the cap slips over the shell. 

Before puttl on the large cap you 
may find it advis ble to make the holes 
or the throttle valve and the filler valve. 


1/4,” hole should be 

flange or swell on 
drawing. For 
one as 


For the filler valve a 
right next to the 
as shown in the 


you make 


made 
the cap 


the throttle valve, if 


shown, you should make a %6” hole in 
the large cap about 1%” out from the 
filler valve hole. (See the drawing fig. 
S.) 

Now solder the 1]: rge cap place in 
the same manner you did the small 
cap being careful not to loosen the 
soldered seam on the shell. Also be sure 
that the cap is on as far as it will go. 
Now check both caps carefully to be 
sure that there are no air holes and 


that you do not have too much excess 


solder. Solder, you know, is very heavy 
and you only want enough to join the 
parts together and fill the holes for any 


‘9 


wound with wire as the soldered seam 
may open up slightly. However, if you 
have used the 4” to %i6” seam as speci- 


fied and ined all parts carefully the 
tank should stand at least 60 to 80 
pounds before being wound. A common 


extra solder is dead weight and will cut 
down the duration of the flight of your 
completed model. 


$e sure that you have removed the automobile tire pressure gauge will be 
valve core from the filler valve before found very handy in checking the pres- 
soldering it in place as there is rubber _ sure. 
in the valve core which would be ruined Now with all of the air holes sealed 
by the heat of soldering it. It may be you should again inflate the tank to 


valve from the about 40 to 50 pounds pressure and wind 


well to remove the needle 


throttle valve also soldering. Solder it with rustproof plated music wir 
these two valves securely in place filling This should done by hand by put- 
all air holes and removing excess solder ting considerable tension in the wire as 
by either melting if off or scraping it you wind. Carefully space the wire by 


or 44” as you can 
tightly or 


as near to 446” 
wire must be wound 
valve core in place and pump about 25 else it will allow the pressure 
to 50 pounds of air pressure in the tank up the seam later when the tank is in- 
with an ordinary bicycle or automobile  flated to full pressure. 
hand pump. With a very wet cloth because it solders easily and 
wipe down the seam and cap joints to also will not corrode readily 
locate any possible air holes. These and snap. The wire winding should ex- 
must be sealed. Warning: You must let tend the full length of the tank and if 

all of the air out of the tank before at- possible should be in one piece 


off with a small 3 corner bearing scraper. eye 


Now screw the needle valve and the The 
4 to loosen 
Plated wire was 
specified 
because it 


tempting to seal any air leaks. Be care- In winding hand you will find it 
ful in sealing them that you use a piece advisable to secure every 3 or 4 turns 
of wood to hold the seam together as_ in place with a drop of solder. When 
you solder. Of course, if you have done’ the tank is wound all of the way you 
your job well there should be no more should solder the end of the wire in th 


solder where the cap joins the shell and 
carefully cut it off after the 


than one or two small holes to close. 
Be careful not to put too much pres- 
sure in the tank before the tank 


solace r 


very 


1s (Continued on page S6) 





Curtiss Ace $4.00 
Junkers Bremen $6.00 


Add 25: 
sippi 40c. Also a 
SUPPLIES. 


1405 Gates Ave. 








Actual Photograph of a model made 
from the Columbia Bellanca Sec 


SEELEY CHAMPION Semi-Construction Sets are the 


most advanced and realistic miniature airplanes, Safety and dependability are — You don’t have to fl 
. 7 > 20 our first aims in fiying instruc bic money in aviation Gro ind 
The sy actually FLY. on. Competent, experienced in- men receive high pay At Lin 
r tructor teach you to fly cor coln you get a thorough course 
ey are accurately ¢ esi mec sim ye to cons Cc from the start They al in Grounc raining rk 

Th tely designed, le t nstruct with " iT 
all the DIFFICULT-TO-M AKE parts completely finished, | on Be Cape Oe Oe Se eS abe 
FULL SIZED drawings. These features are only found in plane under any conditions. Factory. You learn how to over 
“ae } ‘allt houg ? more than 15,000 pas haul giant motors, construct and 
our Five Big Models. sengers have been taken up from repair fuselages, wing landing 
our a. t. we have never had gear, ribs, etc.—every part of a 

an accides nt. plane 


Columbia Bellanca $6.50 


Spirit of St. Louis $7.00 
Stinson Detroiter Airliner $7.50 


extra packing and postage, West of the Missis- 
COMPLETE LINE OF MODEL 
Send 5 cents for catalog. 


If your dealer can’t supply you write direct to 


A. F. SELLEY MFG. CO., Inc. 
BROOKLYN, N. Y. 
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*LINDBERGH LEARNED! 


Lincoln Training Assures Success 


Get the same thorough foundational training that enabled 
Lindbergh to win fame and fortune. Get it now—under 
greatly improved facilities—at the Lincoln Airplane School. 
Lindbergh attended this school because of our superior 
training methods. You, too, come to the Lincoln School. 
Get instruction that assures success! 


COMPLETE GROUND AND FLYING COURSES 








Get Full Information! 


Send for free information about our com- 
plete aviation training course, low tuition, liv- 
ing expenses, etc. Write at once! 


a imi Ds 


AIRPLANE SCHOOL 


WHERE LINDBERGH LEARNED 
Lincoln, Nebr. 
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Monthly Financial Review 








Earnings and Miscellaneous Items 


The United Aircraft & Transport 
Corporation reported earnings for the 
first quarter of 1929 of $1.10 per share 
on the Common Stock. 

Western Air Express, 


Inc., reported 


earnings for the March quarter of 1929 
equal to $3.06 per share. 
Aeronautical Industries, Inc., reports 
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for the four months ended April 30, 
1929, earnings of $1.43 a share. 

National Air Transport reported earn- 
ings of 2lc per share for the first quar- 
ter of 1929. 

Below is given the closing yoy? on 
various aeronautical stocks on the New 
York Stock Exchange and the New York 
Curb Market as of May the 17th, with 
the previous month’s closings: 


& Motor Co..... 
Aircraft & Transport Pfd... 
Aireraft & Transport.. 

Aeronautical Corp. 


Curtiss 
United 
United 
Wright 


Aeroplane 


Aero Supply Mfg. Co. B. new.. 
Aero Underwriters Corp. ....... 


*Alexander Industries 

* Aviation Corporation of the 
Aviation Corporation 
Aviation Credit Corp. .. 
Bellanca Aireraft Corp. of 
sendix Aviation Corp. 

E, W. Bliss Co. 


Consolidated Aireraft ( orp. eee 
Consolidated Instrument Company 
Curtiss Aero Export ee 
Curtiss Flying Service, Inc......... 
Curtiss Reid Aireraft, Ltd., Pfd 
Douglas Aireraft Co., Ine. 

Fairchild Aviation Corp. ......... 
Fokker Aireraft Corp. of America 


Sig: we te > i 
Keystone Aircraft Corp. 
“National Aviation ‘ 
*Standard Steel Propeller 
North American Aviation 
“Sikorsky Aviation Corp. 
Thompson Products Corp. 
*Transcontinental Air Tr: ansport 

PE ssc es.k cinder eee ee 
*Universal Aviation 
Western Air Express Corp. ae 

*New York Stock Exchange. 


*New 


Mergers and Consolidations 


The long awaited entrance of General 
Motors into the aviation industry has 
finally been announced. 
involved the acquisition by the automo- 


bile manufacturing company o 


This step has 


f 400,000 


shares of the Common Stock of the Fok- 





| Compres ssed Air Motors 
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Build a model plane and use this finest 
6cylinder model aero motor. Will turn 
17” prop. 1200 R. P. M. and run for 1 
minute on our tank. Flies 41% to 6 foot 
models. We sell 414 foot motor model 
Curtiss Sea Hawks also 32” wingspread - 
rubber driven. Motors $16.50 each. 
Send 10c coin for illustrated catalog. 


MINIATURE AIRCRAFT CORP. 
83 Low Terrace New Brighton, N. Y. 








ker Aircraft Corporation of America 
There are now 1,000,000 shares of this 
High Closing Current 
1929 Apr. 19, 192 99 May 17, 1929 
173% 1485% 154% 
10914 17% 941% 
162 102%, 141 
299 247 128 (new 
147% 14, 
181 3814 39%, 
23 161, 18¥, 
12. 89% 66%, 713 
a 23, 20 2] 
235, 18l, 17%, 
24 1814, 19 
926 cr 91% 
57% 4245 48%, 
44°% ol 43 
35 27h, 335%, 
52% Sy 4014 
297% 241, 2554, 
35 : 34 
4514, 30%; 41, 
34% 29 O23, 
”? rerers 63° wy, 
407% 24 38%, 
jae 50 3 36%, 
aoe 71% 73M, 
Laie ae o7 
1914, 1614 19 
63% 51 47h, 
69% eee 62%, 
30% 26, 291 
61 45% 5614 
27% 181, 21% 
cee 70% a}. Ae 73% 
York Curb Market. 



















Before too heavy an 4 


outlay of time or money is made on 
aninvention, a Search of the Patent 
Office records should be made to de- 
termine as nearly as possible 
whether or not the same idea has 
before been Patented. The cost of 
this Search is small, while the value 
of the facts it uncovers is often 
considerable. We offer inventors, 
manufacturers and “ttorneys a 
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aircraft manufacturing concern out- 
standing, of which General Motors owns 
40%, or undoubtedly enough with its 
allied interest to effect a complete con- 
trol. 
As the announcement was made very 
shortly before this writing, it is not pos- 
sible to predict exactly what the devel- 
opments will be, but it has been clearly 
indicated by the Hanshue interest of 
the Western Air Express, Inc., who pre- 


viously controlled the Fokker Company, | 
that the acquisition of a controlling in- | 


terest by General Motors would involve 
the Fokker Aircraft Corporation only, 
and that General Motors was not inter- 
ested in any transportation company. 
In this connection, however, rumors 
have persistently arisen that the Wright 


Aeronautical Corporation has also come | 


to terms with General Motors and that 
this premier motor manufacturing com- 
pany will shortly be added to the con- 
trolled subsidiaries of the country’s larg- 
est producer of motor cars. 


In return for a controlling interest in | 


the Fokker Company, General Motors 
will give the aeronautical concern com- 
plete control of the Dayton-Wright 
Company, heretofore owned by General 
Motors and largely forgotten of late by 
persons interested in the aviation indus- 
However, the Dayton-Wright Com- 
pany numerous invaluable 
nautical patents and cannot help but 
be a great asset to the Fokker Company. 

The Aviation Corporation reports that 
90% of the stock required for deposit 
under its offer to acquire 51% of the 
stock of the Universal Aviation Corpo- 
ration has already been deposited. Dur- 
Aviation Corpora- 


try. 


owns 


ing the month, the 
tion has also announced the acquisition 
of a substantial stock interest in both 
the Western Air Express, Inc., and the 
Aviation Corporation of the Americas, 
two of the prominent 
and successful transport companies. 

been made of 
Southern Air 


airmail 


country’s most 


Acquisition has also 
stock in the 


operators of 


controlling 
Transport, 
lines 


Inc., 
and passenger services 
south. Most of the 
company’s activities are in Texas, but 
as New Orleans and 


contract 
throughout the 
extend as far east 


Atlanta. 


aero- | 


United Aircraft & Transport Corpora- | 


tion has acquired control of the recently 
formed Stout Air Lines, Inc., operators 
of 2 regular passenger service between 
Detroit, Chicago and Cleveland. The 
main importance of this acquisition is 
not in the value of the company 
quired, but rather is an indication that 
the United Aircraft & Transport Cor- 
poration is apparently laying its plans 


for a complete transcontinental air 
route, of which the Stout Air Lines is 
the first link to be added east of Chicago. 
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) 


move at approximately 25 miles 
hour. Both high and low pressure areas 
move eastward. In using the synoptic 
weather chart, as furnished by the 
weather bureau, these data are of con- 
siderable interest. 

Fogs are similarly predictable to a cer- 
tain extent. They are most likely to 
occur in summer along the Atlantic coast 
from Maine north to Newfoundland and 
beyond. In the winter they occur most 
frequently in the southern states. Dur- 
ing the late winter and spring they are 
encountered throughout the Middle At- 
lantic and New England states generally. 


per 








Know Your Weather 


(Continued from page 24) 





through 
and 


California experiences fogs all 
the year in mountainous regions 
along the coast. 

In answering the question “What is 
the best kind of day to fly?” we see by 
referring to our map once more that for 
us in the east, at any rate, a high area 
east of the great central valleys with the 
isobars or lines of equal barometric pres- 
sure neither too close together nor too 
steep, and with both highs and lows of 
& moderate intensity is desirable. Un- 
der these conditions no bumpy experi- 
ences due to strong puffy winds are 


likely. 
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A Special Department of Studebaker Securities Co. 


Offers the Following Opportunities to the Aeronautical 


Industry: 


1. Financing and organizing companies, that 
manufacture planes, motors, or accessories 


—air transportation companies and 


ports. 


2. Underwriting entire stock issues after 


air- 


ap- 


proval by our engineers and technical ex- 


perts. 


3. Purchasing blocks of securities and retailing 
them to individual investors throughout 


the country. 


4. A Bi-weekly survey and analysis of stocks of 


the leading companies in this field. 


This 


service is free to those requesting it. 


5. Trading exclusively in aeronautical securi- 


ties. 


AVIATION FINANCING AND TRADING 


1551 Continental Illinois Bank Bldg., 2 


?31 LaSalle Street, Chicago, Il. 


Tel. State 3521 



















































































» 
q 
82 AERONAUTICS 
Flight Training the Ni re 
ight Lraining the Navy —_ 3 
By K. M. Painter LICENSED AND UNLICENSED— 
i (Continued from page 36) Pilots and Mechanics furnished at once. 
i Unemployed Airmen list your qualifica- 
i — tions with us. Bennett’s Airmen’s Direc- 
; e a , : tory, 423 West Sixth St., Kansas City 
ing is followed by practicing torpedo for a good drop are: Lowest possible . y; 3 West Sixth , tAansas Ojty, 
: Jal wa | IVLO. 
runs in SC’s. Since torpedoes must be speed at a height of less than ten feet, | , 
dropped from as low an altitude as is and nose pulled slightly upward when | seal i i 
j ; ‘oe ; 3 re) —exnerience: wspaperm: 
| safely possible, preliminary practice in the torpedo is dropped. , \ UNG pais pea - : GT 
! low-flying is necessary. After the pilot Considerable practice is usually needed | 2°75 Position as publicity director with 
| * g ssary. Al } 1a wie pri ce 1 wualy needed | > 
| . as ° . wt ; , . | reliable aeroplane organization. Wiscon- 
has perfected his judgment in flying low to bring the student to the point where | 8 Art Susott. 210 1 
. . : ” , . sin graduate. Art Susott, 2 wngar 
without “stubbing his toe’ on a wave, he is qualified as a torpedo-plane pilot. ~ . Ms i Ww a — 
rr a » rw SLACIS sconsin. 
he makes dummy torpedo drops. These The nature of the mission, however, is reet, idison, Wisconsin 
are made in front of the squadron such that practice is by no means un- | mee ie : 

: , 7 | ; —* 2S 
hangar so that the instructor on shore pleasant. Torpedo flying has the lure of | MODEL AIRI LANES and Supplic 
may criticise his method. The essentials hedgehopping, with the added thrill of | *' Lowest Prices. Send stamp = 

noe : _ discharging a missile at a mark. cular. F. B. MODEL AIRPLANE CO 
‘ : ‘ . P27 S s > > sroo r "i r 
[orpedo attacks in echelon forma- | 1627 St. Johns Place, Brooklyn, N. Y. 
MASON, FENWICK & LAWRENCE tion are practiced on the Massachu- | - — 
PATENT LAWYERS fae eee ; ines gee deemed | LOW PRICED 
600 F St., N. W.. Washington, D. C setts though no torpedoes are dropped | z ss 
eidaiaaes aes ince tl + ther |Model Airpl S lies 
Estb. over sixty years. Send sketches. since the water there is too shallow. | ode irp ane upp 1es 
Electrical, Aeronautical and Chemical Inventions | | These attacks are started about three OF HIGH QUALITY 
carefully handled. Practice before the U.S. Courts , - 
and the Patent Office. Prompt and careful service | miles distant from the target and phan- |; D yu have a « py of our li: If not, it will pay you 
Write Us , pend 8 dime Set 9 cepy Jou order any more 
TRADE MARKS REGISTERED | tom drops are made when the plane has | foy‘St*least this amount even tho the quantity. be small 
} come within about a mile of its goal. | rar ee er gece le + ee ane kt, 
ns \fter the drop, the formation practices | DEALERS WANTED 
3 Foot Ford breaking up in such a way as to present | Pepartment, hardware. | t« "% gone 
Blueprint 25c E the most difficult target for the enemy. | ** nd, Mate! cee” Senne 
Indoor Tractor m@® 5° Two hours of night flying ends the train- pow Set & Maer. Madel alryts 
Kit 50c a ing in Squadron Three—the Torpedo | =#! price discounts allowed, tt ; 
Send Sc for Booklet. Money refunded on ind Bombing Squadron—and successful ne 
Ist order. Dealers write a age oe ee CLEVELAND MODEL & SUPPLY CO. 
HAWTHORNE MODEL AERO co. | ‘tudents are promoted to Squadron Five, Model Engincers 
HAWTHORNE, N. J. to learn scouting and observation tactics. | yg66R W. 57th Street Cleveland, Ohio 
for— 
CHIEF PILOT CLEVENGER, out of the 
wealth of his 10 years’ flying experience, ex- 
plains in simple, interesting language, every 
movement of the controls for take-offs, land- 
ings, straight flight and aerobatics in his STUDENT PILOTS and young men 
nationally famous instruction book—“MOD- oe vas ee 4 Kc —_ — 
” down the number o ours usually 
ERN FLIGHT. necessary before soloing through the 
wise investment of One Dollar. 
Ae CY aS CG SE NY GANS EY SD SE SENN SHED GNG GE NY cD CREED OD ER 
HERE IS MY DOLLAR ' SAVES YO! J $50 
Gentlemen: @# | 
P Rush copy of Clevenger’s complete flying 1 h LEARN TO FLY 
i course. | when you 
iL (tS iy ee ere eee ae ee ees | ~ . F 
Address | The ambition of every flying student is to be able 
be | on stl iil Saas: onsen iiaite bictipeeiictacs : : : . 
1m | Avexanser i to handle a ship alone in the least time possible. 
al Ayncrart(o. Purchase of Clevenger’s “MODERN FLIGHT” is 
: Manufacturers of the Eaglerock | a long step in that direction. 
4 Room 419, Alexander Industries Bldg., Colorado Springs, Colo. i 
' ! 
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HE number of the ship was 313, 

bad luck figures to superstitious 
pilots, but to me only a number. 
Pilots that hold rstition should not 
s that superstition is bound to over- 
I hem sooner or later. The rabbit’s 
foot | be forgotten or the owl’s claw 
left behind. Misery creeps up on them, 
they worry their motors into quitting or 
themselves into such a nervous state that 
one snowflake seems to be a squall, a 
molehill a mountain. My habit of carry- 
ing a straw hat in the pilot’s cupboard 
of a plane was always letting me down 
until I nailed one in the ship. Now with 


these cabin planes a straw hat just lends 
the proper sartori effect. The red- 
blooded He-Man can now don spats and 
ir a monocle, and, if so inclined, write 
poetry But I’m telling a story, so on 
ith the dance: , 
Left Reno, plan August 2, 1924, 
11:30 A. M., with mail for eastern points. 
Ten minutes later over the winding and 


twisting Truckee River Canyon, where 
the turbulent river on leaving the moun- 


tain gorge calms i nd northward 
flows serenely into Pyramid Lake. The 
lake s called Pyramid by Captain Fre- 


use of three pyramid islands. 
this Winnemucca 
Lake, named after old Chief Winne- 
mucca, who with keen strategy and much 
zest wiped out Captain Wadsworth and 
every member of his fighting band. From 
the town of Wadsworth to Battle Moun- 
tain nothing but rugged mountains and 
barren sands—distance 180 miles. 
Carson Sink, that lake of sand and 
the Humboldt River dis- 


mont bec 


Alongside of 


] 
Ke IS 


where 


mud, 


Fire! 


By Paul Scott 
A Forced Landing Story 


A crash is bad but a fire is 

worse. The pilot escaped, 

however, and so did the mail. 

This Forced Landing Story 

contains more than its share 
of thrills. 





appears into the bowels of the earth. 
Legends of quicksand, massucres, starva- 
tion, but Kit Carson always guided them 
safely through. More sand and 
brush, more mountains; then the rail- 
road track and Battle Mountain. Battle 
Mountain, because here again the In- 
dians jumped the immigrant trains trek- 
king west and put them to precipitous 
flight, heading east. Over Beowawe, 
through Palisade Canyon, past Carlin 
and over the Juniper Range to drop into 
Elko two hours and twenty minutes later 
for oil, gas and a few minutes’ rest. 
(Taking a long time for this fire to break 
out, but the longer it takes the better, 
if you are in the plane.) 

One hundred in the shade at Elko; 
heat, dry heat that parches the skin and 
cracks the lips. Sweltering in a flying 
suit, anxious to be up in the cool again. 
Off at 2:10 P. M. across the Humboldt 
River with a steady climb to 11,000 feet 
so as to clear the Ruby Mountain Range. 
Flying suit comfortable. Look at that 
train and the trail of dust crawling over 
the desert! Fat men mopping fevered 
brows; stout women cursing corsets. 
Won’t be long until such travel will only 


suge- 





be a memory. Over Red Eagle Range; 
cracked up there once when it was 40 
below on the ground—a close call. Over 
Shafter, an emergency landing field; a 
haven in a blizzard with a warm fire 
And the Jap section men do make good 
saki. Through Silver Zone Pass, by 
Pilot Mountain into the desert of Great 
Salt Lake. Sand, sand, with mountains 
for islands. The salt 
square, 20 feet thick, solid salt, whiter 
than white and reflecting the glare of the 
mirror. A landing 
look down; feel 
Salt beds be- 


beds, 25 miles 


sun stronger than a 
here difficult; cannot 
and guess, stall and feel. 
hind, more sand, nothing but sand and 
heat, where nothing can live. Bones, 
bones of horses, cattle and sheep; bones 
bones that were once skeletons 
Sagebrush 


of dogs, 
of men, women and children 
again underneath, and ranches. Thun- 
derstorm ahead, right in path. That will 
break the monotony; ship needs wash- 
ing anyhow after all that dust in Elko 
Black clouds to the right and left with 
gray streamers hanging to the ground, 
vertical lightning hurtling to earth, chain 
lightning zigzagging back and forth. 
Whirlwinds racing, making funnels of 
dust conjoining at the top like a cluster 
of toadstools: violent gusts of wind, up- 
drafts, downdrafts, eddies, bumps. Boreas 
doing all his tricks. Big drops of rain 
splashing on windshield, on goggles, and 
stinging face. The wind dies down. Fine 
misty rain, then solid sheets of water. 
Visibility obscure, farms and fields dis- 
torted and grotesque. Live stock hud- 
dled together and sullen. Drizzling misty 
(Continued on page 93) 








Saal 














Get Into 
Aviation 


Good 
Positions 
waiting for 
Trained Men 


The era of Commercial Aviation 
has arrived. 1929-1930 will see the 
most substantial development this 
industry has ever known. The call 
is for men—trained men—who can 
take responsible positions in this 
rapidly growing industry and share 
in its certain future. 

A new book, “Aviation—Its Op- 
portunities for You”—sent free upon 
request — answers your questions 
about a career in aviation for you. 
Tells you how to get started; the 
salary you can hope to earn; how to 
get the necessary training to get the 
position and future you want. 

This interesting Book also tells 
you about a remarkable new method 
of Home Study Training that takes 
you from the very beginning of 
aviation and guides you right up to 
the point where your practical expe- 
rience begins. Then, if you want to 
fly, arranges flying instructions at 
reduced rates. You receive the con- 
stant help and guidance of an Ad 
visory Staff, composed of men in 
the manufacturing, maintenance and 
flying branches of the industry. As 
soon as you are ready, you receive 
the help of an Employment Service, 
without charge. 

Mail Coupon for Free 
Aviation Book 

Whether you intend to learn flying or 
prepare for one of the well-paid ground 
positions, you should send for a copy of 
“Aviation—Its Oppor- 
tunities for You.” It 
outlines a plan that has 
helped many ambitious 
men get started in the 
aviation industry. Sent 
free to those who write 
at once. Mail the cou- 
pon now. 
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Lady Heath Cup 
Contest 


(Continued from page 33) 











|} and mailed to AERONAUTICS magazine 
| immediately. 





| ing light airplane engines, but has 
| thrown open this contest to any student 

on light planes, oe of the make 
| of plane or engine’ 






| ing entering this contest to the fact that 


| waTsonat AVIATION TRAINING | 
I Pioneeer Home Study School in Aeronautics I 
J cot. 400, 1031 So. Broadway, Los Angeles, Cal. ff 
Piease send me free copy of “Aviation’’ pointing 
out my opportunities. Also details of your Home 
| Study Course in Aviation. | 
H PD SiN ercdvevortcvsevesesovss Ave sees ] 
| SD DEC ebsRocdvewstsoesorsensscdsessenrseecves | 





It will be seen from the above con- 
ditions that this contest is a simple one. 
Any woman is eligible who has not had 
previous instruction. Any type of light 
plane may be used, provided it does not 
weigh more than 880 pounds empty. 
Instruction may start at any moment 
after 12:01 A. M., July 4. There are 
no limitations or restrictions as to the 
amount of time to be spent in either 
dual or solo flying. 

The candidate must be sufficiently ad- 
vanced to perform the maneuvers speci- 
fied in Condition #4. These maneuvers 
should be carried out in the presence of 
the school head, the instructor, and the 
two pilots mentioned in Condition #5 | 
so that the proper affidavits may be ex- 











ecuted. 
The affidavits should be sworn to be- 
fore a notary by the required persons 


The prize of the silver cup and the 
$100.00 in cash will be given to the first 
one who completes the requirements. 
This decision will be based on the time 
element only. If one candidate com- 
pletes her course and complies with all 
the above conditions by, say 12:05 P. 
M. on July 5, she will win over the can- 
didate whose affidavits show the condi- 
tions were complied with by 12:06 P. M. 
of July 5. The prizes will be given to 
the woman who learns to fly first after 
midnight of July 3-4, not to the one who 
learns to fly in the shortest elapsed time 

Undoubtedly there will be many en- 
trants who will endeavor to set up a 
record of speed in this contest and we 
advise for this reason that each candi- 
date follow her instruction with as few 





interruptions as possible. 

The announcement of the award will 
be made as soon as practicable in the 
columns of this magazine. 

May we point out that there is a very 
sportsmanlike attitude displayed by 
Lady Heath in her offer of this prize? 
She is employed by a firm manufactur- 


AERONAUTICS wishes to call the atten- 
tion of all women and schools consider- 


grave harm may result from training 
which is forced ahead to hastily. A 
premature solo may do more than dis- 
qualify the candidate. No premium is 
placed on the number of hours actually 
required in the air to qualify the candi- 
date. 





anD NOW! 


The MELVIN-METEOR 


A COMPLETE PLANE Powered 
with the farnous BALL-BEARING 


MELVIN-MOTOR 


24 in. long 
24 in. wing spread 


10 in. propeller 
For $ 715 
—~ 


DELIVERED! 
A FINISHED Plane (not knocked down) 


BUILT TO FLY! 


Good for 300 to 500 feet ANY TIME and 
under favorable conditions 1,000 ft. 
EXTREMELY DURABLE 
The strongest and most fool proof model 
built today. Fully enclosed, talcum lu- 
bricated rubber motor. Highly efficient 
aluminum propeller revolving on S.K.F. 
ball bearings. Wing covering of Japanese 
Vellum, stronger than silk. Flies hand 
launch or rise off ground equally well. 
Very fast and powerful and performs re- 
markably well under the most adverse 

conditions. 

Send $3.75 Money Order, Cash or Check (add five 
cents if you want shipment insured) and you will 
receive this Record Breaking Flyer by return mail. 


And remember, it is a complete plane ready to 
fly two minutes after you receive it. 


THE MELVIN MFG. CO. 
233 Main St. Cincinnati, Ohio 
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Model Airplane 
Builders 


SEND FOR FREE CATALOG 


Shifler-Smith construction set. . $2.50 
Tudor-Morris construction set. . 2.75 
Lindbergh Plane construction set 3.25 
Lockheed - Vega construction set 5.25 
New Model R. O. G. Kit postpd. 0.60 
Fine Blueprint for any above model 25c. 
BEST MODEL AIRPLANE SUPPLY 


MODEL AIRPLANE SUPPLY 
29 North Ave., New Rochelle, N. Y. 











12-INCH SCALE MODEL 


of Lindbergh's Spirit of 
St. Louis. Scientifically 
designed and ver y real- 
istic. Equipped with 
rubber band motor 
Rises from ground by 
own power and flies 40 
ft.ormore. Easily built 
without tools. Con- 
struction set, with all 
parts and full‘directions, postpaid in U.S8., only 50c 
(no stamps). Satisfaction or money back. Send now. 


MANN & BENTON, Box M, Chillicothe, Ohio 
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I Could Fly—Just Give Me a Plane 


(Continued from page 50) 














breeches, and a firm intention of showing 
him that Lady Heath has a rival. 

It was my first venture in a seaplane, 
but I signed the slip entitling me to no 
funeral expenses in case of disaster, and 
thanked my lucky stars that my hus- 
band is a Naval aviator. Only through 
can a woman fly in a Navy 
ind the idea prompting this mag- 


such ties 


plane, : 
nanimity is to prove the safety of avia- 


tion and allay any nervous strain a wile 
may feel when she knows her husband is 
in the air. Such a purpose indicates the 


sort of stuffy flight one may expect, the 
is nerve-racking 


safe sort of flight th 
because of its dullnes But my pilot 
had promised to do stunts, and let me 
fly. I think in my case he was trying to 
inst! 1 proper respect for the dangers 
flight 
One of the N-Y training planes was 
iiting on the beach when I reached the 
rimary training*station, and I was told 


of the plane 
the rest of the 
to indicate that 
I was more than 


] 

to step only on that part 
is painted bl 
plane is painted vellow 


it is a training ship 


reful about my footing 

I s pleased to see that the instruc- 
tor is as awkward as I in crawling 
ilong the wing. “All set?” he queried, and 
from the depths I echoed a faint affirma- 
tive We taxied down Pensacola Bay, 
id I was so busy hing the rudder 
nd stick move under his direction that 
I entirely missed a crash that happened 
less than five hundred feet away 

With the grace of a ten-ton caterpillar 
we took off. Up, up, up, we went, and 
I looked at the altimeter w hich was above 


and to the left of the pilot. It regis- 
tered 3,000 feet. I was higher up in the 
world than I had ever been before, and 














ir Model C 
Simplex Air Model Co. 
AUBURN, MASS. 

Send 5 cents for complete parts list A 5 cent 

i charge is required on all orders amounting 
to less than $1 A 5 cent packing charge is re- 
juired on all shipments of wood or metal greater 
ian 18 n length Pri ure subject to change 
hout notice All goods sent postpaid in the 
U. Ss. A No stamps or C. O. D. orders accepted 
Spruce Balsa 
- 03 
° .06 
. .03 .033 
045 -054 
054 06 
24 
.48 
56 
: %” .075c; 
3 k 2” diam. .07c; 
An Mi ccccsceece 4 95 
Am «++ 53 
Bar x33% ose one 
Rice pape Ss ge Bae cccsee ° -06 
Wood veneer R oe 022 
Flat rubber 5 i) of 4 ; 75 
Piano wire 3’ of No. 5 or No. 8 4 of No 
BR GR FB ccccccccccccccevesecccsccvecseeses .06 
98-30-32-34 steel wire per ) OTT TTT TT 10 
4 pper washers, 10 for ° oocce oe 
supply any size balsa that you need, also 
y I beams, wing ctions, bolts, nuts, 
screws, brads, aluminum, brass tubing, turnbuckles 
and books on model building. 














I was all set to enjoy this superiority, 
when zip, zoom, zah, we were whirling 
and pitching earthward in a tail spin. 
I kept faith. When we were within 
about a thousand feet of the water, 
boom, boom, boom, went the engine, and 
we were heading up again before I knew 
what it was all about. My pilot handed 
me a note which commanded: “Try to 
lift your feet when I signal.” He waited 
until we had climbed above 3,000 feet 
again, and made what I thought was 
a left turn, but turned out to be a left 
flipper spiral. He waved his hand, and 
I put forth all energy in an attempt to 
raise my feet. Flop, they went back 
against the floor-boards, and I seemed 


to be pushing the plane down beneath | 


me. 
We went down as before, and climbed 
again. I was just to shake the 
stick to indicate that I wanted to take 
the controls when my pilot turned of 
the motor and leaning back to me, said, 
“Blaa, blaa, blaa, blaa, blaa,” pointing 
enthusiastically beneath us. I looked 
over the side and saw the Country Club 
The next series of blaas showed me the 
apartment house in which we live, and 
then came the first understandable sen- 
tence. He had hooked up his Gosport, 
ind was talking through the tube, “Take 
the controls.” I did! Now I've never 
done a spit-ess, a falling leaf, a barrel- 
roll, or an Immelman turn, and I 
thought that was my chance, for I knew 
the principle or theory of flight. | 
vanked the stick back, and pushed hard 
on the left rudder, but all we did was 
make a pretty turn. I tried the right 
side with no better results—I wasn't 
strong enough to make the plane barrel- 
roll—and then decided that straight fly- 
ing would prove my ability better. 
Meanwhile, the pilot was waving his 
hands in midair and going through 
the maneuvers that are supposed to es- 
tablish confidence in the student. I was 
sorry that I didn’t have the speaking 
tube instead of the ear-phones, so that 


about 


there would be no doubt as to the use- 


lessness of this procedure. I wasn't 


thrilled, it was just so much formula to | 


me. I made a few more banked turns, 
and then glided down for a landing, but 
my instructor was too quick for me. He 
took the controls and hoarsely whispered 
through the Gosport, “T’d better land 
it.” He won’t commit himself on my 
ability, he only says I displayed more 
nerve than he’s ever found in a new 
student. But I say, women would make 
better pilots than men. They have more 
sense of balance and poise. I could fly 
—just give me a plane! 





When you 
build model 
planes and 
gliders, use 
Balsa Wood 


Commercial builders 
make their planes from 
Balsa Wood—it is the 
lightest wood known, 
yet weight for weight 
strong as pine. Its re- 
siliency like that of 
We have Balsa 


Wood pieces cut in spe- 


spruce. 


cial sizes for the builder 
of model planes and 


gliders. Prices as below. 


Prices Post paid 


Length Width Thickness 


36” 6 2 $1.25 
36” 6” 3” 1.75 
40" “si i 1.25 
40” 7 "i 1.75 
36 is 6" y a” .60 


Prices on other sizes 
furnished on request 


THE 
FLEISCHMANN 
TRANS. CO. 


Balsa Box Dept. 


69 Bank Street 
New York City 


Chicago, Ill. 
327 So. La Salle St. 


San Francisco, Calif. 
245 Lith Sc. 


Write for our free booklet 
on model construction 
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The High Cost of Those Solo Hours 





FLYING COST PER HOUR 
































Average Heath 
Training Plane Super Parasol 

Depreciation $3.00 $1 .00 
Ship ii anes 
Maintenance 2.00 25 
Motor 
Depreciation 1.70 Ges 
Motor 
Maintenance 1.00 I ° 
Crash Risk 15.00 3.00 
Fuel 3: 90 .40 
Total — ~ $26.60 ~ $4.98 


Solo Your Students in a Heath Super Parasol 


The safest and most economical plane created 
10c for large Booklet 
HEATH AIRPLANE COMPANY 


1721-29 Sedgwick St. Dept. A Chicago, III. 
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Every Thing You 
Desire in a Hotel 





Every possible comfort, food famous 


foreits excellence, a soul-refreshing 
sense of relaxation—these you will 
enjoy at Tue Drake, But when you 
wish theatres, shops, the myriad day 
and night activities of this great 
city, a few minutes’ interesting walk 
will take you to the heart of Chicago’s 
busy Loop. A truly remarkable com- 
bination in a great city hotel. Rates 
as low as five dollars a day single room 
with bath, six dollars double. Special 
discounts for extended stays, Write 
for Illustrated Booklet, Edition 3. 


™ DRAKE 


HOTEL Chicago 


Tue Drake 1s under the 
Blackstone management, 








the world’s standard in 
hotel service 
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| A Compressed Air 
| Model 


(Continued from page 79) 





is cooled. If you again touch your hot 
iron to the end of this wire it will melt 
the solder and the springiness of the 
wire will cause it to come loose. 

If you have the use of a fairly large 


| lathe you may want to wind the wire on 


the tank in the lathe. This can be done 
by making balsa wood blocks with 
pockets into which the tank heads just 
fit with a notch in the block fitting over 
the large end to catch the valves and to 
rotate the tank. 





end should be the one which is placed | 


in the chuck because it drives the tank 
in winding. 

Some may even wish to set the lead 
screw of the lathe at %e” to ¥%4” per 


revolution and space the wire very ac- | 


curately and neatly in this manner, by 
guiding it through a notch in a block of 
wood fastened to the moving tool post 
The lathe should be run at a slow speed 
if you use this method winding the 
tank and you should stop the lathe and 
solder the wire every 10 or 12 turns. 

The important things to remember in 
winding the tank are to keep the wire 
under a little tension and to space it as 
evenly and to fasten the ends 
down securely. So that the turns do 
not slip or become loosened by sliding 
down the taper of the tank, you should 
solder the wires to the tank by running 
two streams of solder lengthwise of the 
tank using a very hot iron, a good flux 
and plenty of solder on the iron for this 
eration. Warning: Do not attempt 
to solder the wires down along the seam 
is this may tend to loosen the seam and 
cause air leaks 

Now you should give your tank a final 
check for air leaks and carefully seal any 
that are found. After everything has 


as possible 


heen found okay your tank is ready to | 


operate at 90 to 110 pounds pressure 
with complete safety 

You may eall your tank completed but 
for appearance sake the author suggests 
that vou clean off all oil, grease and flux 
from the tank, using a rag moistened 


with gasoline. 





With the tank completed the mos? 
particular job and important part of 
the whole model 
propeller, which we will take up next, 
and the other parts of the machine can 
be made and assembled very easily. 

The most difficult and exacting part 
of a piece of work is always best done at 
the beginning, when one’s enthusiasm is 
at its highest point. With the tank 
ready for use we are all set to finish up 
our job. 


is completed. The | 
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WASHINGTON'S 


AVIATION 


HEADQUARTERS 


This block for the large | 


Clubrooms for Exclusive Use 
of Aviators. 


Special Aeronautical Rates. 





CARLTON HOTEL 


16th and K Sts., Washington, D. C. 
CLEM \W. GERSON, Manager 











PATENTS 


TRADE-MARKS 
SERVICE 


Without charge or obligation, we will 
inform you on any questions you may 
put to us touching on patent, trade- 
mark and copyright law. You may 
ask: “Should I protect myself by pat- 
ent, or register under the trade-mark 
or copyright laws? What kind of a 
patent should I obtain?’’ and many 
other questions that may occur to you. 
These are vital points to consider and 
questions will be cheerfully answered. 


Evidence of Conception 
Before disclosing your invention to any- 
one send for blank form “EVIDENCE 
OF CONCEPTION” to be signed and 
witnessed. As registered patent attor- 
nheys we represent hundreds of inventors 
all over the United States and Canada in 
the advancement of inventions. The form 
“Evidence of Conception,”” sample, in 
structions relating to obtaining of patents 
and schedule of fees sent upon request. 


LANCASTER & ALLWINE 
471 Ouray Building 
Washington, D. C. 

Originators of forms, “Evidence of 
Conception.” 
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Save money on aviator’s s 

mer and winter clothing. H- J 

lustrated catalog mailed fre ¢) 
upon request. Write Dept. “*A’’ 

BECKER’S 

159-06 Jamaica Ave. 
Jamaica, N. Y. C. 
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From the Publisher’s Quill 


(Continued from page 9) 








Commercial aviation can only go as 
far as the business man and general citi- 
zen will support it and take advantage 
of its benefits. Haphazard and undi- 


wees VY CLUS - 
an 


a 
lane Starts Backfiring. 
The backfiring of the motor was t 
first warning of trouble the men said 
they noticed. Buffeted by the storm, 
the plane fell in a spinning nose dive, 

landing on its nose 

Wiley and Miller rushed to the 
scene of the disaster. They rushed 
Hobbs and Kern to the hospitals. Kern 
regained consciousness sufficiently to 
speak shortly after arriving there. He 
jsaid that he remembered that the 
plane was falling, but nothing else 

Had Passed Pilot's Test. 

Hobbs had had 300 hours flying ex- 
| perience and had passed the pilot’s 
| physical examination preparatory tc 
taking out his license next week. He 
had flown the plane from the Chi- 
cago municipal airport three days ago. 

The plane belonged to Mark Smith, 
3010 Emmaus avenue, Zion, who has 
been taking flying lessons in Chicago, | 
Smith ac- 
quired it second hand three months 
|ago, and it had been out of the fac- 
tory of the Aircraft 
company eleven months. 

It was equipped with an 8 cylinder 
V-type WE water cooled motor. 
The overall span was 30 feet and the! 
length was 24 feet. The plane was! 
pronounced in first class condition 
when it was removed from the Chi- 
cago airport by Hobbs. y 

— 





preparing to fly it himself. 














rected publicity of the type now riven 
ince the price of 
iny startling de- 


is not caleulated to adv 
aeronautical stock to 
gree 


° 


GENERAL GROVES, Honorable Sec- 
retary General of the Air League of the 
British Empire, gives Germany credit 
for showing the most remarkable ad- 
vance in the development of commercial 
ind the U: 

t nletely equipped 
most compiet¢ y equippec 


New York- 


aviation, ited States for de- 
veloping the 
airway in the world—the 


San Francisco route. 
. 


EIGHT air mail contractors reported 
to the that they made a 
profit on which averaged 
more than 28 percent on their invest- 
ments. 


rovernment 
operations 


oe 


MERGERS and interlocking director- 
ates among the operating companies bid 


fair to rival the electrical industry for 


complexity. The latest is the virtual 
division of the territory of this hemis- 
phere by two of the greatest. 


. 


MAJOR YOUNG, just returned from 
Europe, again reiterates that we must 
learn from Europe to pay attention to 
details and refinements about passenger 
handling. It should be obvious to op- 
erators that the air traveling public has 
money and insists on comfort. Six un- 
comfortable against four up- 
holstered chairs 
detail. 


seats as 
might 


DIRECTOR MERKEL of the Luit- 
hausa that Europe must have 
Duty-free airports in order to keep pace 
with our commercial aviation develop- 
ment. 


says 


. 


HENRY FORD predicted at the De- 


troit Show that shortly production of | 


airplanes will be in the hands of a few 
big corporations. The trouble lies in 
guessing which ones. 


° 


FRANCIS KEALLY points a good 
warning to communities building air- 
ports, in the experience of London, 
which had to serap a $600,000 plant in 
a little more than a year, and replace it 
with one costing $1,000,000. It pays to 
consult experts. 


° 


PROFESSOR KLEMIN’S plea for 
standard performance tests should be 
welcomed by the purchasers, who are 
frequently lost in the fog of conflicting 
statements of competing manufacturers 
—all of whom are telling the truth, but 
from different angles. 


° 





be one trifling | 


THE AIR CORPS will have room for | 
about sixty-five second lieutenants on | 


September first, and practically all of 
them who survive can look forward to 
being first lieutenants about 1950, if the 
separate promotion bill does not pass. 


+ 


PROPOSED REGULATIONS on air 
traffic may make the use of radio a re- 
quirement for large transports, and one 
company is looking far enough ahead to 
have secured its transmitting station 
and twenty licenses. 
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SAN FRANCISCO 


GEARY at TAYLOR ST. 


Discerning travelers 
rank the Clift among 
America’s fine hotels. 
Downtown location, 
immediately adjacent 
to shopping, business 
and theatre districts. 
540 rooms with bath 
Single, from $3 
Double, from $5 


@ 


EL MIRASOL ; 
«At Santa ‘Barbara 
like an exclusive country estate 


wu PATENT YOUR IDEAS 


Send me a sketch or simple model of 
your invention. Satisfactory terms. 
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Build this finest and latest model 
Curtiss Sea Hawk P 3 A. 32” wingspread, 
Dummy radial motor, special prop., 
streamline wheels, one piece wings, 
streamline fuselage. The most lifelike 
model built. Weight only 6% oz. 

Price knockdown form.......... $12.00 
Also 5-foot motor driven models. 
6 cylinder air motors alone... . . .$16.50 

Send 10c coin for illustrated catalogue 


MINIATURE AIRCRAFT CORP. 
83 Low Terrace New Brighton, N. Y. 
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medium and vice versa. A ray coming 


from the sun passes through the thin course varies with the altitude 


of 


The amount of refraction correction of 


the 


upper air to the dense atmosphere of the body observed, being nil at the zenith 


earth, and in doing so becomes curved 


where the rays are perpendicular and 


downward, and it is this curve that we at a maximum near the horizon where 


have to correct. the rays pass through the 


atmosphere 


Sky Pilotage 


(Continued from page 68) 











Beautifully Mlustrated 
AVIATION and 

MARINE SUPPLY 
Catalog—Postpaid 


25c 


Features Aviation 
and Aviators’ 


















man Air Gliders, Shop Tools and Equipment 

Will save you hundreds of dollars. Gives you information unavailable elsewhere on how 
where to obtain supplies and materials for constructing your own speed crafts. Send quarter 
your copy of this ‘Catalog AT ONCE 


INTERNATIONAL ENGINEERING CORP., 






713-A Westory Bldg., Washington, D. 


SuppliesandE sigment, Marine Supplies, MODEL AIRPLANE SUPPL IES and 


MODEL AIRPLANES and PARTS, Se: ipl ine-type Speedboats, Seaplane Floats, 
Ice Boats & Snowsleds, Outboard Motor Boats, SKIBOARD, the self-propelled aquaplane, Ger- 


and 


for 


c. 
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SEVENTH AVENUE 
NEW YORK CITY 


“The Wonder Hotel of New York” 
This beautiful hotel with its splendidly furnished sleeping 
rooms and distinctive public rooms of the colorful Spanish 
Renaissance period, afford the traveler a most restful 
background. In the very centre of town Hotel Manger 
offers the unusual advantage of easy accessibility, select 
accommodations amid a quiet, dignified atmosphere. 


Rooms with running water (for one) $2.50 (for two) $3.50 
Rooms with shower or bath and shower (for one) $3.00-5.00 

(for two) $4.00-6.00 
é Parlor, bedroom and bath $10.00-12.00 








HOTEL MANGER | 


50th-5ist STREETS 


“A Modern Marble Palace” 


NO HIGHER RATES 





Or. ——— 





Groundman or Mechanic . Civilian Flyer 


Made of silver or gold front (Actual size shown above). Pins or lapels. 
each, mailed anywhere. Identification Wristlets, $2.50 


— ORIGINATORS — 
Flying Schools, Clubs, Army, Navy, Manufacturers 
Souvenirs for Airport Openings. (Special designs submitted) 
352 WEST 13th ST. “WING BUILDING” 
WRITE FOR CATALOGUE F 


Price, $1.00 


JOHNSON COMPANY 


NEW YORK 


































at a sharp angle. It is this element oi 
refraction that makes altitude observa- 
tions of bodies when less than 10° or 13 
above the horizon undesirable. 

Dip, often referred to as dip of the 
horizon or “height of eye,” is the cor- 
rection due to the height of the observe: 
above the plane of the sensible horizon 
The sensible horizon is a plane passing 
through the eye of the observer at right 
angles to a freely suspended plumb line, 
and it is to this horizon that all ob- 
servations are reduced. 

The last of our five corrections to ob- 
serve altitude is parallax, which is the 
correction rendered necessary by the fact 
that whereas all altitude observations 
are reduced to the sensible horizon, they 
should in reality be referred to the ra- 
tional horizon which is parallel to the 
sensible, but passes through the centre 
of the earth. 

We now have collected and explained 
all the necessary factors for the com- 
putation of latitude by meridian alti- 
tude. Latitude may be defined as “the 
are of the meridian extending from the 
equator” to the place in question and 
the altitude of the elevated pole above 
the true horizon is the observer’s lati- 
tude; the altitude of the pole being con- 
stant at any given point on the earth 
The following diagram from Lecky will 
make this clear. 

Z represents the zenith of the observer 
at O, N the nadir, PP the poles, EQ 
the equator, HH’ the horizon. The outer 
circle is the celestial coneave, and the 
shaded portion the earth, projected on 
the plane of the meridian. 

Now PE is equal to 90, and ZH’ 
equal to 90; therefore, PE is equal to 
ZH’. Take away the common part ZP 
Then ZE is equal to PH’, or the latitude 
is equal to the altitude of the elevated 
pole. 

The above holds good for all meridian 
altitudes which are of course taken at 
noon in the case of the sun and at the 
moment of meridian crossing in the case 
of planet, star or the moon. In our 
somewhat stormy latitudes it frequently 
happens that clouds intervene between 
the observer and the object he is “shoot- 
ing” just at the critical moment, and con- 
sequently a meridian altitude is lost. 
This may be averted by using what in 
the United States is called a circum- 
meridian observation and in Great Bri- 
tain an “ex-meridian.” This method is 
extremely simple. The ordinary proce- 
dure for taking a meridian altitude is 
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carried out and a correction always 
aditive is made to the altitude and equal 
to the amount of rise and fall between 
the time of observation and the time of 
Tables for facilitating this 
found in Bowditch but 


culmination. 


computation are 


the tables compiled by Brent, Walters 
& Williams give a much larger range. 
The principles that are involved in 
the calculation of latitude having been 
outlined let us now consider longitude. 
Latitude without longitude merely gives 
us a line of position and not a “fix.” 
Time, which is certainly a factor in 
the determination of latitude, becomes 
l-important in the determination of 
longitude. Longitude may be defined 
as the are of the equator between the 
meridian of Greenwich (the first or zero 
meridian) and the meridian of the place 
referred to, and is measured 1 by 
degrees, minutes, and seconds or in time 
by hours, minutes, and seconds. Alter- 
natively it could be described as the 
angle at the pole included between the 
meridian of the place and the first merid- 
iin, the meridians of yurse all con- 
verging at the pole. Due to this con- 


ongitude has dif- 
ng to the latitude 


vergence the degree 


ferent values, accordi 


in which it is measured. A degree of 
longitude on the equator equals 60 nau- 
tical miles and at the poles longitude 
ceases to exist, and the sun always bears 
due south or due north. Although miles 
has just been used in nnection with 
longitude, it is incorrect to speak of miles 
of longitude in anything but degrees, 
minutes and seconds of are or hours, 
minutes and seconds of time. 

The sun appears to move around the 
earth in its diurnal motion covering 360 
in 24 hours, whether declination is 
north or south, and thus it covers 15 
of longitude in one hour in all latitudes, 
or 1° every 4 minutes. This establishes 

definite relation between time and are 
(°’”) and they are interchangeable by 
a very simple process. Hence if we have 
the time at Greenwich from our chro- 


and know a little about spheri- 
cal trigonometry, we can determine the 
time at our own position, the dif- 
ference between the two represents longi- 
tude in time, which can be readily con- 
verted to are 

This problem in trigonometry involves 
a spherical triangle with its apex at the 


nometer, 


and 


pole, the polar distance (90 less the 
declination of body observed) one 
side, the co-latitude (90—dead reckoning 
latitude) as a second side and the zenith 
distance (90—the altitude of body ob- 
served) as the third. With any three 
elements of a triangle the remainder may 
be computed. The most important ele- 
ment to the navigator is the angle at 
the pole, which is the hour angle 
ables the navigator to obtain his local 
time. This is known as the “time sight” 
formula and can be studied in detail, in 

Sowditch and elsewhere. 

This triangle varies with the declina- 
tion the body and its altitude, the 
latitude of the observer and the hour 
angle and no formula will produce the 
same degree of accuracy in all the va- 
rious figures. This is just the fault 
the time sight formula which is rapidly 
with the most 
The variations 
and their 


as 


of 


ol 


becoming obsolete even 
conservative of seamen. 
of the shape of the triangle 
are tabulated below: 


and en- | 


effect on accuracy 

High latitudes dec- Detract from accu- | 
lination of body racy 
over 90 

When bearing of Favorable to exact 
body is nearly _ results. Errors in 
east or west and latitude and alti- 
is rising or falling tude produc- 
faster than at ing only slight er- 
other times ror in longitude | 


obtained 


Calculations wholly 
unreliable 


azimuth of 
is less than 


When 
body 
16 or exceeds 135 
It was these and similar uncertainties 

that led to the adoption of what has 

come be known “New Naviga- 

tion.” Capt. Sumner, a 

master, was the father of the “ 

gation” and the first recorded instance 

of its use was made by him in 1827 

Admiral Mare St. Hilaire, Johnson and 

a host of others have contributed to the 


to as 


modern position lines methods but to 
Sumner be the “honor and glory.” Dis- 
cussing the method of double altitudes 


founded by Capt. Sumner, Lord Kelvin 
said “that it would be the greatest bless- 
ing to navigators, both young old, 
if every other method of ordinary navi- 
gation could be swept away.” 


and 
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FROTOGS 





MR. DUDLEY M. STEELE 


CHIEF of the Richfield Oil Company's De- 
partment of Aviation, is a GORDON 
AEROTOGS ENTHUSIAST 


Mr. Steele, who is shown wearing a 
Gordon Aerotog Vest, says, “The qual- 
ity and design of my Gordon Aerotogs 
constantly incite admiration from my 
fiving associates. It is my pleasure to 
recommend Aerotogs to any pilot.” 

Mr. Steele is a practical airman. He 
was Chairman of the Contest Commit- 
tee of the 1928 National Air Race. 
Men of that type know flying require- 
ments. They advise Gordon Aerotogs 
for utility and comfort. 

That’s why Commander Byrd and his 
Flying Crew, Eddie Stinson, “Speed” 


Holman, Ray Collins, W. A. Mara and 
many other prominent flyers use and 
recommend Gordon Aerotogs. The 


Aerotogs line covers every type of fly- 
ing garment from helmet to boots. If 
your dealer cannot-supply you, write 
to us today. Gorpon & FERGUSON, 
Inc., St. Paul, Minn. 











‘MODEL BUILDERS 





Order your contest supplies now. We are cen- 

trally located for convenient distribution and can 

send you supplies quicker than others. Send stamp 

for price list. Goods listed below are sent post 

paid. No stamps or C. O. D. orders accepted 

RUBBER—',” x 142”, fresh Para. Skeins of 208 

feet, $1.10; 50 feet, $.30. 

JAPANESE TISSUE—21” x 31”, extra light and 

strong, 5 sheets, $.25 

BALSA WOO0OD—Finest grade Balsa. Piece 1” x 
34%" x 42” (1 board foot), $.60 

MODEL DOPE—Ready to use, % pint, $.35 


Other High Grade Supplies at 
Correspondingly Low Prices 


UNIVERSAL MODEL AIRCRAFT CO. 
2905 East 33rd St. Kansas City, Mo. 











I. C. RYAN FLYING SCHOO 
Dept. A., Ryan Airport, 

|San Diego, California 
|Gentlemen: I am interested in quality training. Please 
‘send me your illustrative catalog. 

Name 

Address fo 








It means something 
to_be.a 


Get Your 
Training at 
America’s Most 
Famous Aviation School 


RYAN reputation is world-wide. 
... It stands for superior train- 
ing and superior performance in 
the air! Students who study under 
RYAN are better qualified to fill 
the important flying and executive 
positions which are opening up on 
every hand. 


RYAN students learn advanced flying 
over mountains, desert and ocean. They 
learn in a large variety of planes, un- 
der licensed instructors. Flying condi- 
tions are ideal in San Diego. That's 
why the U. S. Government has estab- 
lished two great Aviation Bases here. 
That’s why there is more year ’round 
aviation activity in San Diego than 
any other spot on the globe. 


No wonder students come from all 
parts of the world—to train with 
RYAN. This school specializes in a 
complete course covering four months 
with 60 hours in the air and thoro 
ground training, qualifying you for a 
limited Commercial License. Advanced 
work for those who have had previous 
training and a Private Operator’s 
course covering two months with 20 
hours in the air and primary ground 
training, are also available. 


NOTE: All training is done under 
the personal supervision of T. 
Claude Ryan, original designer and 
builder of Ryan monoplanes, 
founder of Roee Airlines, Ryan 
Flying Co., T. yan Flying 
School and T. C. Ryan 
Acronautical Corp. 





















AERONAUTICS 








The Airplane Finds Oil 


(Continued from page 18) 








Bosnia and Herzegovina. First, the 
harassed aerial photographer must con- 
sult a big atlas to find out where he is 
expected to operate, and provide himself 
with a ship big enough and fast enough 
to get him there from a temporary field 
perhaps 200 miles away, operate for a 
couple of hours at, say, 18,000 ft., and 
get back over those same 200 miles to 
the field before the gas tank runs dry. 

The oil industry has gone in for avia- 
tion in a big way. Not much has been 
said about the manner of their “taking 
off,” so to speak, but nearly every big 
producing and distributing company in 
the country now owns and operates from 
one plane to a whole fleet, often with 
distinctive colorings and insignia; large 
aerial photographie concerns, such as the 
Fairchild Aerial Surveys, Inc., of New 
York, find more and more of their time 
being taken up with oil company con- 
tracts. Pipe lines from large producing 
centers to cities and seaboard ports are 
laid out from airplane maps; patrolled 
by airplane; visited by officials who ar- 
rive in company-owned ships. There is 
an instance of the gigantic corporation 
which uses a stock monoplane as a flying 
laboratory in which to test aviation fuel. 
The transcontinental speed record was 
broken because Captain Frank Hawks, 
an official of an oil company in addition 
to being one of the country’s crack 
pilots, had important business in New 
York which required the fastest trip 
The oil 


across the country ever made. 


companies are not interested in avia- 
tion for any thrills or publicity; it’s a 
matter of cold cash and actual time 
saved. The enormous increase in avia- 
tion activity on the part of the various 
oil concerns means simply that the air- 
plane is paying its way and demonstrat- 
ing clean-cut, impersonal efficiency. 

In some cases the airplane has saved 
the entire situation for more than one 
oil company, and accomplished results 
which could have been achieved in no 
other way. In Mexico, for example, with 
important oil developments delayed and 
interfered with due to revolution; with 
many lines of communication with the 
United States cut off and making it ob- 
viously impossible for a surveying 
party to operate, the aerial camera has 
brought back its pictures and maps; 
completed its contracts on schedule and 
told geologists who sat at mahogany 
desks in New York, three thousand miles 
away, the story of the surface of the 
earth in a war-torn, turbulent republic. 
In spite of a delay of six days due to 
investigations by Mexican officials, two 
Fairchild photographic crews have gone 
ahead with their map-making schedules 
and brought back the completed prod- 
uct. 

Again the airplane demonstrated not 
its possibilities, but its achievements— 
not its theoretical value, but its neces- 
sity. The airplane has found oil; and 
the oil companies have found the air- 
plane! 
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INVESTIGATE 
THIS 


OPPORTUNITY 


Airplane Drafting and Designing 
is the biggest job in the biggest 
industry of modern times. A 
new field of opportunity has 
been opened up by our improved 
method of training. 


STUDY AT HOME 

EASY TO LEARN 

PAY AS YOU GO 
EMPLOYMENT SERVICE 


Write for booklet outlining interesting 
courses in Airplane Drafting, Aviation, 
Airport Management, Weems System of 
Navigation—endorsed by Colonel Lind- 
bergh, Commander Dick Byrd, Lincoln 
Ellsworth, Admiral Moffett and others. 


Pacific Technical University 
Dept. A 


San Diego California 


Without obligation, please send me further 
information about your Airplane Drafting 
Course 


Name 





Address _ 


City State 





249 AL7 TNE B82fV2. 























Picked Up in Hangars 


(Continued from page 29) 








transport companies to dock in the river 
near the Drive. She complained, and 
vigorously, too, and the Mayor raised 
ned with the particular board that is- 
sued the temporary permit. In vain did 
the air transport company plead that 
the craft took off and landed in the mid- 
dle of the river, that the engines were 
muffled, and that they came to the land- 
ing stage under complete control and 
with no more fuss than a motor launch. 
They even brought forward the fact that 
the flying boats would add beauty and 
interest to the scene. This last was a 
mistake. There is quite enough of 
beauty and interest in the river along 
Riverside Drive. There are the mud 
scows, garbage scows, and smoky tugs, 
emblems of progress and civilization. 
But flying boats—mere innovations! 


UR fellow editor, Mr. C. C. Grey 

of the Aeroplane, closes a recent 
editorial with a plea for standardized in- 
strument boards. He says that pilots 
are apt to get somewhat absent minded 
and mistake one instrument for another, 
and he refers to the story of a pilot, fly- 
ing blind, who crashed into a brick wall, 
because he thought he was flying at 
1,800 feet when it was 1,800 r.p.m. 


OWN at France Field, Panama 

Canal Zone, Dr. S. M. Burka, who 
is on duty at the Material Division, 
Wright Field, recently stirred up quite 
a commotion, according to the Air Corps 
News letter. The first night that Dr. 
Burka went up to test some new equip- 
ment devised for taking photographs in 
the dark he forgot the fact that the na- 
tives of Panama had never witnessed 
bombing exercises, and he forgot to ad- 
vise everyone concerned of his experi- 
ment. The result was that his flash 
bombs scared the population into the 
belief that some enemy was dropping 
bombs in an attempt upon the canal. 
One officer called and said, “This is 
Lieutenant Blank of the Umpteenth In- 
fantry, the Officer of the Day. I wish 
you would inform those (certified) crazy 
Air Corps pilots to be more careful i 
the future when they are hauling bombs. 
One of them just dropped one in Cap- 
tain Whoosis’ back yard as he passed a 
few minutes ago. Fortunately no serious 
damage was done, but the results could 
have been serious.” Then the wires 
started humming and the switchboard 
at France Field could not accommodate 
the calls that came in from everyone 
from the Commanding General, the 
Governor of the Canal, down to the cops 
on beat in Balboa, who all insisted that 
the Air Corps was bombing the defense- 
less population. Oh, yes, Dr. Burka’s 
experiment was successful. 











re 2 “Doyle” 


HE greatest trend in aviation in 

America today is toward the high- 
wing monoplane. 
The Doyle represents the culmination 
of four years of aeronautical research 
and design on the part of Mr. Harvey 
Doyle who designed and supervised 
the construction of the first American 
Moth. 
Combining exceptional airworthiness 
with stability far beyond previous mon- 
oplane performance and a maneuvera- 
bility that is a surprise and delight to 
pilots, the Doyle is the ideal training 
and sport ship. 
Selected by up-to-date training schools 
throughout the country, the Doyle is 
worth your time to investigate. 


Write for Booklet 7-C 


DOYLE AERO CORP. 
3101 Elm Ave., Baltimore, Md. 





BUILD A GENUINE 


‘MORRIS 3 WORLD RECORD 
HYDRO // €. 


MODEL 








a * 30 SECONDS 


(PUOTO o OMGINAL MODEL) "  (ernet) 





FLIES AS WELL WITH WHEELS OR HA 
LAUNCHED. JUST THE THING FOR YO 
NATIONAL CONTEST PLANES. A WOR 
RECORD MODEL THAT IS EASY TO BUI 
KtT—Everything you need—rustproof wire part 
formed to size Select balsa. Two large copy 
righted blueprint sheets included with the ma 
terials. Beware of inaccurate imitations. Our 
kit is identical to the original model by which 
we checked our parts $3.00 with blank pro 
ned a $4.40 with hand carved propellers 


COMPRESSED byt os &. NK MATERIALS 
Complete 24 tapered tank kit 
All mat erials. s- vid 733.65 2%" tank and 
cap postpaid $.53. 3” tank end cap postpaid 
$.55. Thin brass 12” wide postpaid per ft. $.40 
AMBROID—2 ounces $.28 if ordered with other 
materials. 1 pint post aid $1.50 

RUBBER- Alwe uys fresh 46° x Myo” full nk ns 
(208 ft.). Special barg ain pegeela ple 
JAPANESE TISSUE—Kig 21” x i hte 


— Bargain—5 for $.30 or 10  . $.55 post 


SUPERFINE wiry? Phe oe Very pop- 





ular, exste light, 18’ $.55 or 10 
for $1 

BEAUTY WINDER—5-to-1 ratio, smooth o; 
erating, solid heavy duty a mn Bar 


gain this month only, $1.25 postpaic 

voter WHITE BALSA OBTAINABLE i s 
x20”. Bargain this month only. Immediat 

wt 4 2 pieces $.65. (2 to a customer, no 


more no less.) 

RUSH ORDER TODAY! 
Money Orders or Drafts. No C. 0. D 
Build all kinds of models! Win prizes, break 
records, using our “I” and “L’' beams, 
“dopes,”” plain and colored, goldbeater’s skin 
plain and colored, light bearings, wheels, ribs 
ete a + aaa models, Spirit of St 
Louis, ete. 


SEND We AT O owe. poe BIG 


Clubs, schools, a mneomr for terms 
“Model Airplane Builders of Today Are the 
viation Experts of Tomorrow.” 

Peru Model Airplane Shop 
PERU, INDIANA 





























AERONAUTICS 

















"So smorage Airport Corp. Flying School 
(Formerly Barrett Airways) Bedford Road (route 22), 
Armonk, N. Y. Courses approved by Dept. of Com- 
merce. Preliminary Flying Instruction in the new ‘‘Fair- 
child 21s’. Fairchilds, Challenger and Stearman Dis- 
tributors. New York Office, Chanin Building, 

122 E. 42nd St. Telephone Caledonia 6188-9. * 








Aviation Engineering School 
Tel. Circle 1010 
225-7 West 57th St. at Broadway, New York City 
—LEARN TO FLY BY FLYING NEW SHIPS— 


AVIATION—If it is worth learning—Learn it right at the leading school. Com 
plete, practical training in every branch of aeronautics We teach you b 
doing.”’ Aeronautical Engineering, Aircraft Drafting, Flying Machine Sho; 
l’ractice. Airplane and Engine Mechanics, Aircraft Welding 

ye train you for all Government licenses Come and 











ILLUSTRIERTE 


FLUG-WOCHE 


Periodical for Furthering Air Travel in the Service of Business and 
International Traffic 


Air Travel-Enginecering Air Travel-Business 
Air Travel-Policy 
Appears Monthiy Annual Subscription Price Mark 28.00 


VERLAG FUER DEUTSCHES FLUGWESEN 


Berlin-Lichterfelde, Augustastrasse 18, Germany 
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Lancaster & Allwine 


Registered Attorneys 
PATENTS & TRADE MARKS 
Information on Request 
471 Ouray Building, 805 G Street, N. W. 
Washington, D. C. 








TRAVEL THE “HIGHWAYS OF THE SKY” 
Get your training at the South’s outstanding aviation school— 
located in Tampa, Florida, where flying conditions are ideal. The 
McMullen Aviation School offers you four comprehensive courses, 
including the popular Master Pilot’s course. Write for details and 
list of books recommended for preliminary study. 


McMULLEN AVIATION SCHOOL 
Tampa, Florida 











Whatever is of interest in aerial navigation, One may read in this periodical, one 
the most valuable and most widely circulated of the aeronautical publications 


AERONAUTICA, VIA GESU, No. 6. MILAN (ITALIE) 


AERONAUTICA 


MONTHLY INTERNATIONAL ILLUSTRATED REVIEW 
Medium of Flying and Aeronautical Construction of Italy 


of 


Subscription: one year 100 lires Sample copy 10 lires 








Eagle Airport School of Aviation 
HINCKLEY, ILL. 
50 miles West of Chicago 
Complete training either by the hour or course. Distributors 
for the Air-King, Exclusive Agency Northern Illinois, South- 
ern Wisconsin and State of Iowa. Agency for Stinson Mono- 
planes and Monocoupes. Write for information. 











A FORWARD STEP 





“LEARN TO FLY AT A MIDWEST AIRWAYS 


CORPORATION SCHOOL” 


Under direction of John H. Livingston 











Another forward step in passenger flying. Pickwick has 
inaugurated service on the Pacific Coast between San 
Francisco, Los Angeles and San Diego. Faster flying time, 
more frequent schedules, and lower fares. Soon to extend service East. 


PICKWICK AIRWAYS 


Three large Airports in the Central West—at Aurora, Illinois, Monmouth, Illi- 
nois, and Waterloo, lowa. 


We are training students to fly because we need pilots for the planes we sell. 
Largest distributors of commerctal atrcraft in the central states 


MIDWEST AIRWAYS CORPORATION 
Waco and Ryan Distributors 
























SITKA SPRUCE 


YOHO @ HOOKER LUMBER CoO. 








323 Wing Bidg. Youngstown, Ohio 





(Scientifically Cured) 
Clear selected grain. Army and Navy specifications. Aircraft quality. 
Spars, beams and rib stock shipped via express same day order received. 


PLYWOOD 
All thicknesses: 1/32” 1/25" 1/24" 1/16’ 


We also carry BALSA WOOD, MAHOGANY, HICKORY, 
ASH, MAPLE, CEDAR 
Write for Catalog and Price List. 


Largest assortment of Aircraft Woods in the World. 





Learn to Fly in the West 


In California's outstanding flying school @ Veteran instructors @ 
Eaglerock and Fokker craft used exclusively. For information write 


AERO CORPORATION OF CALIFORNIA 


Operating STANDARD AIRLINES between 
EL PASO—DOUGLAS— TUCSON — PHOENIX—LOS ANGELES 
9401 SOUTH WESTERN AVENUE, LOS ANGELES, CALIFORNIA 











AIRPLANE SPRUCE 


Large assortment of kiln dried Spruce, graded in accord- 
ance with U. S. Specifications by Pacific Lumber Inspec- 
tion Bureau. Write for prices on one piece or a carload. 
FRANK PAXTON LUMBER CO. 
65 Kansas Ave., KANSAS CITY, KANSAS 
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Fire! 


(Continued from page 83) 








rain once more. A dagger thrust of light, 
more violent gusts, calmness, lambent 
streaks, dazzling sunshine. Mountain 
peaks sunning themselves after a bath. 
On beyond Great Salt Lake, shimmering 
in the distance. Live stock frisking, peli- 
eans flying company front, seagulls rout 
order. Now over the lake for thirty-five 
miles, the most beautiful and enjoyable 
part of the run. The air smooth above 
the placid water, requiring no effort to 
keep on an even keel, and cool down low. 
In the distance the majestic Wasatch 
tange with drifts of snow hiding in se- 
cluded nooks. 

Motor meter acting queer; SO degrees, 
90, 180, 212 and back to 80, cireles dial 
twice. A flash to my stomach and a 
tingling at my ankles. I know that 
radio; means danger and fear. A geyser 
of steam and water, duck low in cockpit, 
radiator exploded. Can I make it to the 
Push, brother, push! Parachute 
no good. With all of that harness and 
flying suit on will have a tough time in 
that brine. Can’t drown, just strangle 
and choke to death. Push, friend, push! 
Motor very hot and sputtering, revs 
dropped off to 800. Not far to go, but 
will she get there? Shellac frying—how 
I hate that smell—black smoke, a flame. 
Pulled pressure Pyrene; it helped. Revs 
down to 600; flame picking up again. 
Another flash to stomach and ankles. 
Believe am going to make the shore. 
Push hard, push hard, kid! By Saltair 
Pavilion, water behind, now mud. Close 
Lukenheimer, release 
cogeles, cut 


shore ? 


throttle, cut gas 
air, wipe smoke from 
land. Paneaked, rolled a few 
feet forward and up on her nose she 
went—good—; if she’d go on over on 
her back I might have been pinned in. 
Hand Pyrene soon empty; flames mount- 
The ship—lI’ll need 


switche Ss, 


ing—get the mail. 
@ new one. 

Threw mail to ground; relayed it 
about 100 feet through the mud. Eye- 
brows singed, face and hands blistered, 
nearly overcome with smoke, exhausted. 
Got outside of smoke and heat and lay 


on ground to rest. Gas tanks explode, 
flames shooting 50 feet high and the sky 
black with smoke. The good ship 313 
going up again, her last flight, never to 
come back down. 

People running from the beach: bath- 
ing beauties and scrawny men. Wonder 
what all the excitement’s about? Throw 
mail in automobile and start for field. 
Getting hungry; a little exercise whets 
the appetite. Arrive field one hour late; 
report made to Manager O’Leary. Mail 
loaded in plane 328 and Collision pulls 
out for Cheyenne, chafing at the bit for 
being held up. 

O’Leary’s wire to Col. Paul Henderson 
(2d. asst. Postmaster General at Wash- 
ington) and to Mr. C. F. Egge (General 
Superintendent at Omaha): 

“Radiator 313 exploded while Scott 
over Great Salt Lake en route Salt Lake 
from Elko. Motor caught fire account 


overheating. Scott checked fire with 
pressure Pyrene until reached shore. 
Left wing then on fire. With hand 


Pyrene Scott held fire back sufficiently 
to recover mail, placing same 50 feet 
from ship. Scott OK except skin burns. 
Not serious. Scott carried 16 pouches, 
weight 262. 

“O'Leary.” 

Wire from Mr. Egge: 

Paul Scott, Pilot Air Mail Service, Salt 
Lake City, Utah. Personal. 
“Colonel Henderson and I wish to com- 

mend you for splendid work August sec- 

ond. Period. That kind of action will 
make our service success. Am proud of 
you Scotty. Best regards. 


“C. F. Egge, General Supt.” 
(Mr. Egge never failed to have a word 


of commendation for the pilot after a 
crackup and the pilot never failed to ap- 


preciate and to be encouraged by this | 


kindliness.) 

Flying is different now: no more fun, 
thrills, romance. Climbing in a plane to 
start on a flight is about as exciting as 
crawling in bed at night—alone. That 
perhaps is as it should be. 
wood. 
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The 


Greatest Flights 


Are Made With 


Timepieces 


Three famous long-distance Record 
Flights . . . . The Chamberlin-Le- 
vine flight from New York to Ber- 
lin in 1927 . . . . The Ferrarin- 
Delprete flight from Rome to Rio 
de Janeiro in 1928 . . . . And the 
Jiminez-Iglesias non-stop flight 
from Seville to Bahia in 1929... . 
All made with Longines timepieces. 
Why this marked preference? Be- 
cause the safety and success of these 
flights depended largely on the Ac- 
curacy and Dependability which 
only Longines can afford with such 
remarkable persistency. Longines 
watches are priced f rom $35 up. 
Write for illustrated booklet. 





A. Wittnauer Co. 


Est. 1866 


402-404 Fifth Ave. 


New York 
Chicago 
Montreal 
Geneva 
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| No. 1,710,290, Lanpinc MectaNnismM For AEROPLANES, 
patented April 23, 1929, by John Enloe Broyles, of Entiat, 


Washington. 
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It is claimed that equipped with this mechanism, the aero- 
plane may land on the roof of a building without the neces- 
sity of coasting a considerable distance. The spring-equipped 
brake wings extend outwardly for frictional engagement with 
a recessed trackway. 
























































No. 1,709,620, SIGNALLING AND ProgecTING IMAGES ON 
| AERIAL CraFt, patented April 16, 1929, by Hugo Junkers, ot 
: Dessau, Germany. 
Ze 
x 
4 The inventor does away with incandescent lamps, heavy 
frames and the like, and provides a projection apparatus, 
mounted in the fuselage of the flying machine, comprising a 
single source of light, two optical systems directed down- 
wardly at an angle to each other, a mirror below each optical 
system in a position to reflect the image onto a bearing plane. 
No. 1,710,137, ApsustasLe WinG For AEROPLANES, pat- 
ented April 23, 1929, by John C. Bankston, of Shreveport, 
; Louisiana, 
| 
¥ | 
{ | 
' 
A 
(e)) 





The primary object of the invention is to provide an oper- 
ating mechanism which may be operated to adjust the wings 
simultaneously or independently of each other, the adjust- | 


Patent Department 


ing mechanism being such as to be readily and easily oper- 
ated. The operating mechanism includes a_ rectangular 
pivoted frame, shafts mounted on the frame and having 
Worms, gears mounted on the frame and meshing with the 
worms, means for transmitting movement the gears to 
the wings to operate the wings independently of each other. 


of 


AEROPLANE WING oR AEROFOIL STRUCTURE, 
patented April 23, 1929, by Leonard W. Bonney, of Flush- 
ing, New York; Flora MacDonald Bonney, Executrix of 
said Leonard W. Bonney, Deceased. 


No. 1,710,673, 








In this invention the wing construction includes a main 
frame member extending longitudinally of the wing and a 
flexible trailing portion carried by the main frame member 
including a plurality of individually adjustable featherlike 
aerofoil portions which are adjustable about axes transverse 
the line of flight, each feather including an individual 


vielding and controlling mechanism disposed on the interior 


to 


thereof. 


No. 1,709,457, SraBrLizATION oF Movinc Ossects SucH As 
AircraFT AND Water Crarr, patented April 16, 1929, by 
Johann Maria Boykow, of Berlin-Lichterfelde, Germany, As- 
signor to Messgerate Boykow, G. M. B. H. of Berlin-Lichter- 
felde-West, Germany, 2 corporation. 





This invention relates to damped stabilization of moving 
objects such as aircraft and water craft, relatively to a given 
stabilization value, independently of the local field of total 
acceleration. In an aircraft or water craft for instance, such 
a stabilization value is for example its position of equilibrium, 
its speed, its direction of travel, its altitude. The apparatus 
comprises two gyroscopes of the same impulse and rotating 
in opposite directions, rockingly mounted on a frame secured 


to the aircraft, an instrument for measuring the state 
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of motion of the aircraft independently of the aggregate of | 


accelerating forces, means intermediate the measuring instru- 
ment and gyroscope frame for rocking the latter, and means 
for operatively connecting the gyroscopes with a controlling 
member on the aircraft. 


No. 1,707,690, Avuromatic Pitot ror AimrpLaANEs, Patented 
April 2, 1929, by Lawrence B. Sperry, of Garden City, New 
York, Assignor, by Mesne Assignments, to Sperry Gyroscope 
Company, Inc., a corporation of New York. 





The inventor | provided, in addition to the usual control 
irfaces operable directly by the aviator, a separate auxiliary 
set of automatically ope rated control surfaces, the operation 
of the automatically operated control surfaces having less 


airplane than the operation of the control | 
ire operated directly by the aviator. In this | 
manner the effect of the automatic control can be modified 
to such an extent 
| 


efiect upon the 


surfaces which 


that the movement of the airplane in any 
plane can be controlled by the operator directly regardless of 
utomatie control surfaces, but at the same 
ges of automatic stabilization in all planes 


the action of the 
time the advant 


are retained 


MetruHop AND Means For NAVIGATING AIR- 
16, 1929, by Hugo Junkers, of Dessau, 


No. 1,709,621, 
CRAI patented April 
C,ermany. 





The new method according to the present invention is 
characterized thereby that real images of the movable part 
of the compass (needle or card) and of the ground over which 














For Lighter ’planes... the 
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Eliminating the difficulties encountered in 
adapting radial engines to lighter planes ... 
where stream-lining is the most vital fac- 
tor...this new straight-line engine gives 
more power in proportion to weight 
and displacement than any power- 
plant in its horse-power class. 


A DESCRIPTIVE FOLDER WILL BE MAILED ON REQUEST 


National Aero Corporation 


100 East 42nd St. Sales Offices New York City 


















Hotel 


CHICAGO 


Just a ten-minute 
walk from the loop— 
close to everything. 
Modern and up-to- 
date in every respect. 




















No parking 
restrictions, 
Excellent 
garage serv- 
ice. 
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200 hotel roome—all with 
private bath. 300 kitch- 
enctte apartments—1I and 
2 rooms. 


Rates: Hotel rooms, $2.50 
to $5.00, single. 


Apartments, $28.00 per 
week and up (two people). 


Dining-Room in Connection 


HOTEL McCORMICK 
Rush at Ontario CHICAGO, ILL. 
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se ONLY 


CAVTLIER 


OFFERS SUCH UNUSUAL 


PERFORMANCE 


WITH COMFORT AND ECONOMY 





Greatest speed range... finest appointments 

and construction...and now available for 

delivery ...See the nearest dealer or write 
for complete information, 


Star Aircraft Co. 


BARTLESVILLE, OKLAHOMA 











BASIC FACTS for the 
novice in AVIATION 


All the principles of modern airplanes, how they fly and 
why; explained in A B C of Aviation, by Major Victor 
W. Pagé, America’s foremost authority and instructor. 
Sent C.O.D. for only $1.00. 


160 PAGES—MANY ILLUSTRATIONS 
This unusual book lays before 
you the condensed story of all 
types of modern aircraft, includ- 
ing their construction, engines, 
control and flight, just as if Major 
Pagé anticipated all your questions 
and answered them for you. e 
weaves his story from the very be- 
ginning of aviation up to the adap- 
tation of modern principles of fly- 
ing. Every technical word used is 
explained in the text, and he gives 
the reason for every statement he 
makes. 
WRITTEN IN SIMPLE 
LANGUAGE 
SEND FOR THIS BOOK NOW! 


ENCLOSE NO MONEY—JUST MAIL COUPO 














pe ame 


Norman P. Henley Co., Inc., 
2 West 45th Street, 

New York, N. Y. 
Gentlemen:—Please send me a copy of A B C of Aviation, by Major Victor 
W. Pagé, 160 pages, and I will pay the postman $1.00, plus a few cents postage 
in full payment. I understand that if I am not thoroughly satisfied I may return 
the book within 5 days and you will refund my money. (We will pay the postage 
ourselves if you will enclose one dollar with this coupon.) 


BE OD cdwessececedeccccescrscrccccoccecvcccccscoccoccccuscccevessescscceses 
DL cecpeeeeseserneoreveesokoceccocseeedesreetcocceosee ‘ 


PUY. corcccvccccccccccccescccscccccoscce BRAID. vcccccvccccces coweeeee cscs 
(0 Check here if you wish catalog of all Henley publications on more than fifty 
practical and scientific subjects, including special circulars of other aviation books 
If outside Continental U. S., enclose cash with order 
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the craft is flying, are produced by optical means, that fur- 

| ther direction of displacement of ground rendered visible by 
the wandering of the image of ground is transferred either 
mechanically or optically onto the image of the compass, 
and that the craft is then steered so as to assume the posi- 
| tion in which the direction of the displacement of the ground 
|image coincides with the direction, ascertainable from the 
image of the compass, of the deviationless course. 


No. 1,710,628, Brake For AEROPLANES, patented April 23, 
| 1929, by John H. Kessler, of Nyack, New York. 











The general object of this invention is to provide a drag 
brake normally affording no projection beyond the surface 
of the fuselage, but having means to throw the brake to a po- 
sition to cause it to engage the ground and offer resistance to 
the forward movement of the aeroplane. 


No. 1,708,249, ArrpLane, Patented April 9, 1929, by Carl 
C. Abel, of Rockford, Illinois, Assignor of One-Fifth to J. P. 
Jensen, of tockford, Illinois. 











In this invention, the object is to provide, in effect, a 
powered glider, that is, an airplane the power plant of which 
is just capable of sustaining the plane in flight at a relatively 
low flying speed, the power plant being in fact hardly capable 
of accomplishing the take-off of the plane without the aid of 
supplemental power provided by a driving connection for the 
landing wheels. 


No. 1,710,670, AEROPLANE, patented April 23, 1929, by 
Leonard W. Bonney, of Flushing, New York; Flora Mac- 
Donald Bonney, Executrix of said Leonard W. Bonney, de- 


ceased. 





This construction includes a wing support structure which 


|is continuous from tip to tip and rotatably carried about a 
central support whereby the angle of incidence of the wing 
may be varied at will, the end portions of the wing structure 
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being also adjustable with reference to the central portion | 


for variations in the dihedral angle and mechanisms under 
the control of the pilot whereby both the angle of incidence 


and the dihedral angle may be substantially increased at the | 


same time. 


No. 1,710,671, AzrropLaNne ControL, patented April 23, | 
1929, by Leonard W. Bonney of Flushing, New York; Flora | 
MacDonald Bonney, Executrix of said Leonard W. Bonney, | 


deceased. 





The control includes a number of pivoted and telescopically 
arranged fan or blade-like members together, with connec- | 
causing the simultaneous closing and 
opening movements thereof, a pivotal mounting for the ele- 

ator whereby the elevator element may be moved upward 
and downward for effecting the longitudinal control move- | 
ments, and additional means whereby the fan or bladelike 
members may be reefed or opened at the will of the operator 
ith the elevator control. 


tions therebetween 


without interfering 


No. 1,710,672, ArropLANE ContTROL, patented April 23, 
1929, by Leonard W. Bonney, of Flushing, New York; Flora 
MacDonald Bonney, Executrix of said Leonard W. Bonney, 


de¢ euse d. 





This invention relates to ailerons for aeroplanes and the | 
assembly comprises a plurality of relatively pivoted and tele- 
scopically arranged feather members, one of the members 
constituting the extreme tip of the wing and pivoted to the 
wing frame and pivoted connecting links between the various 
feather-like members for effecting a gradually increasing 
pivotal movement from the innermost to the outermost 
feather-like members, and means for actuating the feather- 
like members to close and open the same. 





© 
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Here are the names of a few of the Flying Schools using 
“The Modern Airplane” as an elementary textbook: 


Short’s School of Aviation, Los Angeles DeLotty Flying School, San Fras 

Eastern High School, Washington, D.C. California 

Santa Maria Air Lines, Santa Maria, Kari-Keen School of Aviation, Sir 
Cal. City, la. 


Meyers Airplane Co., Winnipeg, Can. Rapid Air Lines, New Orleans, Le 
Graham Air Service, Bellingham, Wash. Air Service, Inc., Minneapolis, Mi 
Mid-Plane Transit, Minneapolis, Minn. Smith Brothers, Rome, N. ¥ 


L. & H. Aircraft Corp., Hartford,Conn. Sunshine City Flying School, St. Pete 
Danbury Flying Club, Danbury, Conn burg, Fla. 

Solden Aeronautics Schools, St. Louis, R. W. Lutz Aircraft, Oshkosh, Wi 
Missouri Wellesly Aero Club, Wellesly, Mas 
Bernard Air Lines, Inc., Youngstown, Lincoln Airplane School, Lincol Ne 
Ohio MeMullen Aircraft €o., Tampa, Fl: 


A typical letter received from the Pittsburgh School of 
Aviation: 

Your book ‘The Modern Airplane’ was chosen by the faculty of 

this school for a text book from a representative collection of 
We highlv recommend this book 
» anyone interested in aviation.’ 

R. V. Traper, Manager, 
Piusburgh School of Aviati 
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Silver Ace Tri-motor 
Fokker Type 
Designed to fly several 
hunared feet by power of 
central motor. Convert- 
ible into mode! of trans- 
atlantic *‘Friendship"’ by 
addition of pontoons. 
Ready to fy monoplane 
5.00 
Partly Assembled 15.00 


Construction Set 9 
Pair of Pontoons 4.00 


Silver Ace Flying ¥% 
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on Chicago’s Lake Front Nien 


**The best flying model made in America.”’ pable of several hundred 
“lt was easy to build.”’ <a Demount- 
““My model has already stood 200 crack-ups.”’ Ready to fly $6.00 


“IT flew my model 978 feet in Central Park.’’ 
“SILVER ACES won both first and second prizes in the commercial class 
in the Miami Junior Air Meet.”’ 


TI ] ESE voluntary comments from our large file show 

ae why SILVER ACE models, construction sets 
and supplies, designed and built by real aero engineers, are the 
wisest investment for your time and money. 





Silver Ace Junior Racer 


Produced with faithful detail after the world’s most famous Consestiite Sieh a2 wale 
. ‘ . . wing monoplane or bi- 
airplanes and capable of sustained flight by their own power, plene. Automatic angle 
this remarkable line of flying models affords both young and Ky 
old an entertaining sport that is the best introduction to a cette ai daceaar aan 
useful knowledge of aviation fundamentals. oe = 
Better dealers everywhere sell SILVER ACE Models of the Spirit of St. *® 
Louis type or cabin models of the Fairchild-Stinson type. Ready to fly, > @ 
$12.50; partly assembled, $9.00; knocked down, $7.00. All these are SE » 
convertible into biplanes or seaplanes by adding extra wings or pontoons. 
All have DeLuxe silk covering, demountable wings, flexible propellers ; 
and landing gear, which add long life to your plane. Silver Ace Glider 
Send 10c for beautiful new 32-page catalogue telling the History of a yy Be 
Flight, picturing real planes, and describing complete 1929 SILVER Gilde. Has figure of plot. 
eady to fly J 


ACE line retailing from $1.25 to $30.00. Also quality supplies. 


The Silver Ace Line is 


Aero Model Company = 22 
Dept. P7 ema de banat 
111 North Wacker Drive 
Chicago, Illinois 


Ace has won the en 
thusiastic interest of ex- 
perts everywhere. 
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32 BULLET 


Told to produce a new design equal to the best 

airplane built in America or Europe, Alexander 

engineers went beyond their orders—They embodied ; 
the best features in the planes of both continents and 
with uncanny ingenuity designed a ship A YEAR 

AHEAD of the world’s best. 

That comfortable closed cabin holds Four People and a Dog 
with baggage for all—A snappy take-off—Up into the blue 
like a homesick angel—Landing gear completely drawn up and 

most parasitic resistance gane—SPEED, SPEED, SPEED, and 
consequent fuel economy—150 m.p.h. with a 165 h.p. motor— 
—The landing gear drops into locked position—And the BULLET 
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floats into the field so gently the dog slumbers on. 


Observe a demonstrator and you'll write or wire ALEXANDER AIRCRAFT CO., Dept. 419, Colorado Springs, Colorado 
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